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Second Stage of Locomotive Erection : Cylinders, Frames and 
Boiler in Place. 



Front View of the 20,000th Baldwin Locomotive 

Showing Arrangement of the Four Cylinders 

and Two Piston Valves. 



Planing the Bearings for the Frame 
Rails. 
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The Boiler Shop. 



Hydraulic Press for Flanging Boiler Plates, Etc. 




Fourth Stage or Locomotive Erection: the Boiler and Cylinders Lagged with Magnesia. 
THE BUILDING OF AMERICAN LOCOMOTIVES— II.— [See page 121.] 
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DYNAMITE CRUISER FIASCO. 

The announcement from Washington that the Secre- 
tary of the Navy is likely soon to order the disman- 
tling of the once-famous dynamite cruiser "Vesuvius" 
will cause no surprise to students of naval matters 
who have kept in touch with the latest history of the 
much-vaunted "dynamite" gun. It was at a time when 
the pneumatic guns of Zalinsky for throwing gun- 
cotton in large quantities were at the very height of 
their premature reputation, that Congress, in spite of 
the recommendations of the naval experts to the con- 
trary, ordered the construction of a fast cruiser which 
was to be armed entirely with pneumatic dynamite 
guns. At the same time large appropriations were 
made for the emplacement of batteries of the same 
type of gun at various commanding positions on the 
United States seaboard, such as Sandy Hook, the en- 
trance to San Francisco harbor and the entrance to the 
Sound. If, as is likely, the dynamite guns of the 
"Vesuvius" and the costly, complicated apparatus for 
working them are removed from that vessel and sold 
tor old junk, there will be a precedent for such action 
in the recent fate of the dynamite guns at Sandy Hook 
which, costing originally hundreds of thousands of 
dollars, were sold for the paltry sum of $20,000. Those 
who were responsible for the construction of the 
"Vesuvius," and who still have faith in the annihilat- 
ing powers of the dynamite gun, cannot complain that 
their theories have not received every encouragement 
to demonstrate their practical value. The "Vesuvius" 
was sent to Santiago for the avowed purpose of blowing 
the Santiago forts into submission; but although 
she threw a few tons, more or less, of guncotton upon 
the Cuban coast, it has yet to be proved that any 
material damage was done to the Spanish fortifica- 
tions. It is to be hoped that in the dismantling of 
this vessel, we shall hear the last of this ill-advised ex- 
ploitation of a costly fad. 

THE INSPECTION OF THE BROOKLYN BRIDGE. 

It is gratifying to note that under the present admin- 
istration the shameful neglect of the Brooklyn Bridge, 
which occurred under Tammany rule, has given place 
to a very thorough and systematic care of this, the 
most monumental engineering work in America. One 
immediate result of the appointment of a thoroughly 
qualified engineer as Commissioner of Bridges is, that 
the structure is now inspected and kept in repair with 
the same business-like methods that characterize the 
maintenance of a first-class railroad. In his recent 
report, Commissioner Lindenthal states that there is 
now a careful and systematic inspection of the bridge 
made each working day by a gang of men, acting under 
the supervision of the assistant engineer in charge, 
who keeps a daily record of what is done. A force of 
riggers, riveters, carpenters and painters is constantly 
employed in making repairs and general improve- 
ments. It will be remembered that some eighteen 
months ago, when se.veral of the suspender rods broke 
at the middle of the span, the bridge came very near 
to experiencing a colossal disaster. The public will be 
glad to know that these rods and their connections 
(always a faulty feature in the construction of the 
bridge), are receiving special attention. Every sus- 
pender rod, and each stirrup rod of the wire-rope sus- 
penders, is subjected to minute inspection. This in- 
volves the removal of the rods one at a time; and if 
there is the slightest sign of corrosion and rust, the 
rod is either repaired or replaced by new material. 
The hinged bearings of the short suspender rods are 
now kept oiled and thoroughly lubricated. More- 
over, a number of tests have been made on full-sized 
rods which have been removed from the structure, and 
•we are informed that, in every instance when the rods 
were tested to destruction, it was found that they de- 
veloped from ten to twelve times greater strength than 
the maximum load which the rod would be required to 



sustain in the bridge. This result, by the way, fully 
bears out the conclusions reached by the Scientific 
America x when we inspected the hinged bearings and 
broken rods at the time of their failure. We pointed 
out that these members were amply sufficient for their 
work, provided only that the hinged bearings were pro- 
tected from rust and kept in a well-lubricated con- 
dition. 



THE ARMSTRONG ORLING WIRELESS TELEGRAPH. 

Some time ago we described in the Scientific Ameri- 
can the wireless telegraphic and telephonic apparatus 
devised by Messrs. Armstrong and Orling of Lon- 
don. This invention has now been perfected suf- 
ficiently to be placed on the market, and two factories 
are being erected, one in Buckinghamshire, England, 
and the second in Fiance. 

Since our description was published one or two im- 
portant improvements and alterations have been made. 
At that time, the inventors were experimenting with 
new receivers and transmitters of greater sensitive- 
ness, since the ones they were using were only ef- 
ficient for a distance of about 2 miles, but by con- 
tinued investigations they have increased the efficiency 
to 20 miles. 

When telegraphing over a greater distance the inven- 
tors intended, as described in our previous article, to 
place automatic relays at intervals of 20 miles which 
would receive and re-transmit the impulses with re- 
generated potential. Now, however, they have devised 
an alternative and apparently superior process, similar 
to that of Marconi, i. e., by high poles, from the upper 
extremities of which the electrical impulses are trans- 
mitted. The one advantage of the ' Armstrong-Orling 
system, however, is that the poles do not need to be so 
lofty, nor is it necessary to increase the height as the 
distance from station to station increases. This is 
due to the high efficiency of their capillary relay, the 
mechanism and principle of which we also fully ex- 
plained. This relay has been submitted to comparative 
tests with the Siemens' relay, which is used by Mar- 
coni, and the results have been very startling in char- 
acter. A Siemens' relay with a current of 8 volts was 
affected at a maximum distance of 1,600 miles; the 
Armstrong-Orling relay recorded electrical impulses of 
only 0.1 volt potential at a distance of 12,990 miles. 

It will be recollected that Marconi failed to validate 
many of his inventions in the European countries. 
The reason for this has since been proved to be due 
to the fact that Armstrong and Orling were ex- 
ploiting in the same field, and had protected their in- 
ventions before Marconi began his investigations. 
Nothing has been heard of the Armstrong-Orling in- 
vention until lately, owing to the fact that the inventors 
were sufficiently wealthy to pursue their investigations 
without seeking any extraneous financial assistance. 
Consequently they have not placed their apparatus 
upon the market until the invention has been suf- 
ficiently advanced and perfected to render it practic- 
ble and of commercial utility. 



ELECTRIC TRACTION ON ENGLISH SUBURBAN ROADS. 

Owing to the severe competition with which the Eng- 
lish trunk railroads are threatened in their suburban 
traffic around the big cities by electric street railroads 
and deep level electric tubes, one or two of the big rail- 
roads are preparing plans for the electrification of their 
suburban tracks to meet the competition. The Lanca- 
shire and Yorkshire Railroad, which serves several busy 
cities, such as Liverpool and Manchester, have prepared 
elaborate plans for the conversion to electricity of 
many of their short tracks. The first experiment with 
this system is to be made upon a branch line running 
from Manchester to Liverpool through residental dis- 
tricts. The population is more dense in this area 
than in any other part of England except London. Be- 
tween Liverpool and Southport there is already a 
fifteen minute service, and around Manchester some 
branches have trains nearly as often. With electric 
traction a four or five minute service or less would be 
inaugurated; and by having motors fitted to each 
car, the train could be made long or short according to 
the exigences of the traffic at different hours of the day. 
When the Mono Railroad between Liverpool and Man- 
chester is completed, by which the journey of 36'/-> miles 
is to be accomplished in twenty minutes, the electrification 
of this section of the main track of the Lancashire and 
Yorkshire Railroad will probably be completed in order 
to meet the mono-rail competition. The journey with 
steam traction occupies at present forty minutes. The 
North Eastern Railroad, another large concern serving 
the busy portions of Northeast England, are going to 
convert to electricity at once a number of their branch 
tracks, commencing with the Newcastle toTynemouth, 
the Gosforth to Ponteland, and the Quayside branches. 
The North Eastern will be the first great English rail- 
road to adopt electric haulage, though the other trunk 
railroads are contemplating a similar conversion upon 
an elaborate scale. At the present moment there is a 
great movement in Great Britain toward the adoption 
of electric traction upon an extensive scale. 



THE GREATEST OF BATTLESHIPS. 

We wish to call particular attention to the magnifi- 
cent United States battleship, of which we present an 
illustration elsewhere in this issue. It may be stated, 
we think without fear of contradiction, that the 
design which has been drawn up by the Navy 
Department of the "Connecticut" and "Louisi- 
ana" represents by considerable odds the most 
effective fighting craft, both for offence and defence, 
that exists anywhere in the world to-day, either afloat, 
on the building ways, or on paper. Seeing that the 
first duty of a battleship is to fight — to work the 
greatest possible amount of injury to the enemy in 
the shortest possible time — it is evident that. in this 
respect the measure of the efficiency of the ship will 
be the weight, number, and disposition of her guns. 
From revolutionary times to the present day America 
has realized this cardinal fact, as proved by the num- 
ber and weight of the guns with which her war vessels 
have always been armed. It was to their crushing 
superiority in sun fire that the American ships in the 
sea fights of the war of 1812 owed their brilliant and 
oft-repeated victories; and it is a gratifying fact that, 
when it came to the question of the creation of an 
entirely new navy, our naval constructors never 
lost sight of the advantage of carrying a more 
numerous and powerful armament than your oppo- 
nent. Witness the tremendous battery of the "Ore- 
gon" and her sisters with their four 13-inch and eight 
8-inch guns in the main battery; or note the eight 
8-inch guns carried by the "Brooklyn," a main battery 
the like of which is not to be found in any other 
cruiser of her displacement in foreign navies. The 
same characteristic is seen in the "Kearsarge" and in 
the admirable designs of the "Alabama" and "Maine" 
classes. 

Now the "Connecticut" and "Louisiana," which, 
with the great British battleships "Edward VII.," 
"Commonwealth," and "Dominion," are the five largest 
warships in the world, mounts a battery which is so 
heavy as to place these vessels practically in a class 
by themselves. Each carries four 12-inch, eight 8- 
inch, twelve 7-ineh and twenty 3-inch guns. The next 
most powerfully armed vessel is probably the "King 
Edward VII." She also carries four 12-inch, but in- 
stead of the eight 8-inch she is armed with four 9.2- 
inch guns. This, of course, is a much more powerful 
weapon than the 8-inch gun, but the rapidity of fire 
from the eight 8-inch, that is to say, the number of 
shots delivered in a certain time, will be so much 
greater that there will be far more likelihood of 
getting in an effective blow. It is the broadside bat- 
tery of twelve 7-ineh guns, however, that renders the 
"Connecticut" so much more powerful than the "King 
Edward VII.," which carries only ten 6-inch against the 
greater number of 7-inch. An increase of an inch in 
caliber, when you get to the size of a 6-inch, means a 
great increase in power. Furthermore, the "Connecti- 
cut" will carry twenty of the 3-inch guns, as against 
ten or twelve of the same caliber carried by the latest 
British battleship. The "King Edward VII." will 
have about the same amount of armor protection as 
the "Connecticut" and haif a knot greater speed. 
Outside of the latest British design there is no foreign 
war vessel that can compare in size, battery and pro- 
tective qualities with our latest designs. The "Con- 
necticut" is to be constructed at the government navy 
yard, Brooklyn, a fact which is a guarantee that the 
workmanship will be of the very highest quality 
throughout. 



FESSENDEN WIRELESS TELEGRAPH PATENTS 
ALLOWED. 

The last issue of the Patent Office Gazette contains 
thirteen patents on wireless telegraphy apparatus 
which have been granted to R. H. Fessenden, who is 
an expert of the Weather Bureau at Washington. 
Among the patents are included a device for signalling 
by magnetic waves, a current-actuated wave-responsive 
device, and also a conductor for wireless telegraphy 
apparatus. This is the apparatus to which reference 
was made recently in the Scientific American as 
having been employed by Mr. Fessenden in competitive 
tests of the wireless system which were made on the 
Carolina coast some little time ago. It was stated at 
the time that the results secured by Mr. Fessenden's 
device were superior to those of any other systems 
included in the tests. 



The tallest steel chimney in the city of New York 
was recently torn down. The stack, which was 18 feet 
in circumference, consisted of thirty sections, each 
weighing a ton. In taking down the chimney, the 
workmen rigged up a scaffold about 10 feet from the 
top. Perched upon this support they punched out the 
rivets that held the adjacent sections together, and 
lowered the two sections, weighing two tons, by ropes 
connected with windlasses. The scaffold was then 
lowered to the next two sections, where the disjointing 
work was continued. The removal of the chimney was 
effected at a cost of about $2,000. 
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THE PASSING OF AMERICAN PLAGUES. 

BY UEOKGh' ETHELBEKT WALSH. 

Ancient Egypt in all her tribulations had no more 
disastrous plagues of flies or lice than were the great 
insect scourges which visited different sections of the 
United States in the past, and the gradual passing of 
these plagues before the work of science marks a new 
era in our agricultural and industrial life. The story 
of the terrible scourges form dramatic and picturesque 
background for the history of the great West, and they 
are intimately wrapped up and interwoven with the 
struggles and discouraging hardships of a race of 
pioneers who lived their tragic lives to conquer an 
empire for future generations to enjoy. Counties and 
States equal to half of continental Europe were visited 
by the plagues of locusts, chinch bugs and grasshop- 
pers, and their entire vegetation laid as bare and 
waste as if swept by Are. 

Some recent statistics have been compiled by the 
Washington agricultural experts which tend to show 
that back in 1867 the total annual loss to the farm 
crops of this country from insect ravages amounted 
in round numbers from $200,000,000 to $300,000,000. 
One well-informed expert places the losses even 
higher, or about $330,000,000. These losses were 
sustained in different parts of the country, 
and included insects which attacked the grain, 
corn, fruits and animals of the farming States. 
Some years the breaking loose of hordes of well-known 
insects of grain or fruits would totally destroy the 
crops and cause such general distress and poverty that 
starvation seemed to threaten the inhabitants of en- 
tire counties and States. 

The great locust plagues were among the earliest of 
the West and Northwest, and those who remember 
these terrible visitations will never forget the condi- 
tions under which farmers were forced to live for 
months at a time. Men became frightened and para- 
lyzed with fear; prayers were offered up in churches 
and public places to remove the awful plague, and 
even executive proclamations were issued by the Gov- 
ernors of the afflicted States calling for general sup- 
plication for divine aid in removing the visitation. 
In 1877 the Governor of Minnesota issued such a 
proclamation, appointing the 26th day of April as a 
day for prayer throughout the State for this purpose. 
In 1873 considerable damage was done to the grass 
and grain crops by the locusts which appeared in 
southwestern Minnesota, and by the following season 
they had spread so that they caused general alarm. 
Millions of the creatures appeared, and they swept 
across the country destroying every green thing in 
their way. So great was the destruction to the crops 
that an appeal was made to the Legislature the follow- 
ing winter, but nothing was done to check the scourge, 
and in 1875 the swarms had multiplied tenfold. 

During that summer, and the two succeeding ones, 
the scovirge spread with alarming rapidity throughout 
the State, and into adjoining States, until there was 
such a succession of crop destructions that the in- 
habitants were reduced to starvation. Efforts were 
made then to destroy the plague and to invent some 
means of checking its further spread. Coal oil was 
distributed throughout the infected districts to destroy 
the insects, but this primitive and clumsy method 
seemed to have little sensible effect in diminishing 
their numbers. 

Farmers and their families spent their summers in 
destroying locusts. In the Dakotas and Iowa their 
numbers became so great that people were in despair. 
It was impossible to raise crops. If they were raised 
the swarms of locusts would destroy them before they 
could reach maturity. By the spring of 1875 and 1876 
the great Northwest had nearly reached the limit of 
patience. Bankruptcy stared the whole northwestern 
group of States in the face. In the autumn of 1876 
the Governors of Minnesota, Missouri, Kansas, Ne- 
braska, Dakota and Iowa met at Omaha to discuss 
the plague and devise some means of averting the ruin 
that was paralyzing their fertile land. Eminent en- 
tomologists met with the Governors in this conference, 
but all that science could suggest had been tried, and 
the conference broke up without anything more 
definite being reached than the calling of a general 
day of prayer. 

A strange coincidence, or, as some will have it, a 
divine answer to the public prayers, followed the 26th 
day of April set aside for this purpose. A few warm 
days brought the locusts from their winter hiding 
places in great numbers, and then a cold wave sud- 
denly developed in the Northwest, and the unhatched 
larva? and young locusts were almost totally destroyed 
by the frost which spread over the whole afflicted sec- 
tions. 

It was estimated that billions and billions of eggs 
of the locusts and their young larvae were destroyed 
by this cold wave, coming, as it did, right after a few 
days of balmy spring weather. It was the only thing 
that saved the Northwest from bankruptcy and from 
a period of depression that would have lasted to this 
day. The millions of dollars lost through crop de- 
struction had caused many to emigrate from their 



homes, leaving their farms in many instances just 
as they were, and fleeing from the plague as did the 
ancient Egyptians. The awful screech and noise 
made by the locusts maddened and crazed men, women 
and children, and the days became horrible night- 
mares which have never since been equalled. 

The locust plague passed years ago, and for twenty- 
five years there have been only occasional reminders 
of it in visitations of the insects in a few isolated 
sections. There has been no general spread of it as 
in 1873-76. Under modern methods of checking in- 
sect development it would be impossible for the lo- 
custs ever again to multiply in such vast numbers. 
There are great locust plagues occasionally in South 
Africa and South America, and they spread as thickly 
over the country as they did in the Northwest a quar- 
ter of a century ago; but it is not likely that another 
such visitation will ever appear in this country. 

Another great plague, which visited the West fifteen 
and twenty years ago, and which occasionally develops 
into huge proportions to-day, is that caused by the 
chinch bug, which has until quite recently been called 
the "costliest insect in America." This famous bug 
has caused a hundred million dollars' worth of dam- 
age to crops in a single year. As far back as 1850 
the bugs appeared in such numbers that the grain 
crops of a single State, Illinois, were damaged to the 
extent of four million dollars. It had appeared pre- 
vious to this in Indiana and Wisconsin, causing con- 
siderable injury to the crops. Periodically it appeared 
then in great numbers in widely separated regions. 
In 1863 to 1865 it caused great damage, but in 1871 
it caused a total loss of over $70,000,000 to the 
farmers. But even this was merely a slight indication 
of what it might do in time. In 1874 it broke loose 
in Iowa, Missouri, Illinois, Kansas, Nebraska, Wis- 
consin and Indiana, and caused total losses of about 
$100,000,000. After that season the ravages decreased 
a little, but reached another great climax in 1887, when 
the bugs caused fully $60,000,000 worth of injury to 
the grain crops. As late as 1896 a chinch bug plague 
appeared in the West, and caused considerable dam- 
age. Altogether the successive plagues of this tiny 
insect have caused losses to the farmers of the country 
amounting to over $330,000,000. Such an immense 
total is sufficient to make this insect occupy a prom- 
inent place in the natural history of the great North- 
west. No other insect of either hemisphere has prob- 
ably caused quite such immense damage, although the 
Rocky Mountain locust or Western grasshopper stands 
prominently among the most disastrous of our insects. 
In 1874 the losses incurred by the ravages of the lo- 
cust were estimated at $100,000,000. 

The chinch bug, unlike the grasshopper or locust, 
has not yet lost its power for evil, and its reappear- 
ance in great numbers may be looked for almost any 
year; but it would be met by far more destructive 
agencies than in the past, and all the resources of 
science would be enlisted in the fight against it. 

The chinch bug is a pretty small insect to cause so 
much trouble, and it is hardly discernible to the naked 
eye, but each female lays about 500 eggs in a season, 
and the newly hatched insects are very active. The 
favorite diet of the insects is grain, grass, sorghum, 
broom corn and Indian corn. Most of the damage 
has been done in the West to such crops as wheat, 
barley, rye and corn. The insect has remarkable im- 
munity from attacks by ordinary enemies, a disagree- 
able odor emanating from it which protects it from 
many predatory insects which would otherwise keep 
down its numbers. There are a few natural enemies 
to the chinch bug, and entomologists have made a 
study of different insects and diseases which tend to 
destroy the creature. Efforts have been made to 
spread parasitic diseases among the chinch bugs to 
destroy them. The effectiveness of these different 
methods is not entirely satisfactory, and science is still 
laboring to find some means of counteracting another 
plague of chinch bugs should it break out in the great 
grain growing regions of the West. There is at pres- 
ent no absolute assurance that another chinch bug 
plague may not visit this country in the near future. 
The chief guard against any such dire visitation is 
found in the close watch kept upon the insects in 
different parts of the country. As soon as there is a 
slight outbreak in one section of the West, attention 
is called to that region, and every effort is made to 
destroy the eggs and larva? of the insects before they 
have had the opportunity to multiply in great num- 
bers. The passing of all these plagues is due chiefly 
to this eternal watchfulness kept upon the creatures 
and to the immediate steps taken to destroy the eggs 
and larva? at an early stage. In this way no great 
swarms are ever permitted to get the ascendency. 

In the South the greatest insect plagues have been 
those which attacked the staple farm crop of that sec- 
tion. Cotton's worst enemy has been the cotton cater- 
pillar or cotton worm, and the boll worm. The former 
caused annual losses to the cotton industry in the 
South of some $15,000,000, and twice in the memory 
of man the damage amounted to over $30,000,000 in 
a single season. The cotton caterpillar has always 



been with the planters in the South, and periodic 

visitations occur. 



ROBERT BACH M'MASTER. 

It is with sincere regret that we record the death 
in this city on the 13th instant of Mr. Robert Bach 
McMaster. For several years, and up to the time of 
his decease, he was connected with the Patent Depart- 
ment of the Scientific American as an associate at- 
torney in conducting the business pertaining to inter- 
ference proceedings before the Patent Office, as well 
as other law matters connected with trade-marks and 
copyrights. In this work he early gained the reputa- 
tion of a careful, painstaking, industrious and honest 
lawyer, winning the esteem and friendship of all who 
became acquainted with him. 

Mr. McMaster was born in Brooklyn, N. Y., in 1847 
and was the grandson of Robert Bach, well known in 
that borough in the early years of the last century. 
His education was received in the public schools of 
this city and in the College of the City of New York, 
from which he graduated with honors in 1868. 

After studying law' in Columbia Law School and be- 
ing admitted to the bar he turned his attention to the 
further study of law relating to railroad corporations, 
and in 1872 "McMaster's New York Railroad Laws," 
prepared and compiled most carefully, was published 
and was highly regarded as a work of superior value. 
He also published notes on "The Business Corporation 
Act of 1875." 

Subsequently he made patent law his specialty and 
rose steadily to an honorable place at the patent bar. 

One of the most noted cases as associate attorney 
with Mr. William McAdoo, that Mr. McMaster carried 
to a successful issue, was the Rahtjen Paint Composi- 
tion Trade-mark case, which was appealed to the 
United States Supreme Court. 

The case established the doctrine that where a trade- 
mark applied in the United States to an article pat- 
ented in England, but not in the United States, the 
trade-mark became public in the United States when 
the English patent expired. 

His ability as an attorney, his sterling integrity, 
open-handedness and sweetness of character won for 
him a lasting place in the affections of a host of 
friends. 

There survive him a brother, Prof. John McMaster, 
of the University of Pennsylvania, author of "Mc- 
Master's History of the People of the United States," 
and a sister, Mrs. Mary McMaster Metcalf. 

In Washington, where he was frequently called to 
conduct important cases, he enjoyed the esteem and 
confidence of his many acquaintances in the Patent 
Office, displaying unusual ability in the management 
of evidence for the best interests of his clients and em- 
ployers. He discharged every trust with zeal and 
ability. 

His presence will be greatly missed, but the memory 
of his whole-souled, honest, unselfish character will be 
cherished most by those who knew him best. 



SCIENCE NOTES. 

The South Kensington Museum, London, has "been 
presented with the famous Walsingham collection of 
micro-lepidoptera, consisting of 200,000 specimens, and 
upon the collection of which Lord Walsingham has 
been engaged for thirty years. The Walsingham col- 
lection is the largest and the most important in exist- 
ence. It includes among others the famous Zeller 
collection, and also those formed by Hofmann and 
Christoph. The specimens embrace many of the ori- 
ginals selected as standard types by various authorities 
who have written on the subject. 

The time-honored rule that moss grows on the north 
side of a tree, a rule which forms part of every woods- 
man's catechism, and which he would no more dispute 
than one of the Ten Commandments, has received a 
few sharp blows from Henry Kraemer, of Philadel- 
phia. An investigation which he has conducted shows 
that on 10 per cent of the trees which he examined 
moss grew on the west side; 10 per cent on the north- 
west side; 20 per cent on the northeast side; 35 per 
cent on the east side; and 15 per cent on the southeast 
side. What becomes of the old rule after such icono- 
clastic investigation? 

Four years ago the Belgian Government offered a 
reward of $10,000 for the discovery of a paste for 
matches, not containing white phosphorous, in order 
to mitigate the evil influences which the present manu- 
facture of matches exercise upon the employees. The 
arbitrators, however, although they have tested several 
so-called harmless mixtures, have not yet discovered 
one that fulfills the required conditions, since all the 
mixtures so far submitted have been defective in in- 
flammability, igniting on all surfaces, or, in igniting, 
ejecting inflammable matter containing poisonous sub- 
stances. The matter is of supreme importance to Bel- 
gium because match making is one of the staple indus- 
tries of the country, but the mortality in the manu- 
factories is very high, the prevalent complaint being 
phosphorus poisoning. 
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SOME RECENT 



DISCOVERIES IN 



ARCHJEOLOGICAL 
MEXICO CITY. 

BY THOMAS li. DAWLEY, JR. 

The unearthing of the remains of an Aztec temple 
in the city of Mexico last winter promises to shed much 
additional light upon the ancient capital of the 
Aztecs. The discovery was made in the heart 
of the city, only two squares east of the great 
plaza, or Zocolo, and constitutes one of the most 
important archaeological discoveries made in 
years. In addition to the temple, several huge 
monoliths, stone idols, incense gum, spear heads 
and other interesting objects were brought to 
light. 

Some years ago the eminent archaeologist 
Seflor Batres, of Mexico, projected a map of the 
city of Tenochtitlan as it existed in the year 
1519, when first seen by the Spaniards. This 
map represented the city as an island inter- 
sected with canals running nearly at right 
angles, corresponding to the streets of the pres- 
ent city. He located on the map the various 
temples and public edifices of the Aztecs, all of 
which, of course, had been destroyed by the con- 
querors. Back of the great temple, or Teocalli, 
which occupied the present site of the cathedral 
and major portion of the plaza, he located a 
temple called Coateocalli, meaning the house of 
many gods. He gave as his authority for locat- 
ing this temple, Padre Duran, who wrote that the 
temple existed on the site occupied by the property of 
the Acevedos. Searching the- archives, Batres found 
among the records in reference to an ordinance re- 
garding the supply of water, under date of October 27, 
1710, that the property referred to was on the corner 
of Relox and Cordobanes streets, and consequently 
gave that as the locality of the temple of many gods, 
but as the corner was occupied by a fine old building, 
it was not supposed for a moment that any remains 
of the ancient temple could possibly be in existence. 

Last winter the work of renovating, or practically 
rebuilding the old palace occupying this corner was 
undertaken, for the purpose of furnishing suitable 



parallel with the steps, a trench was opened the en- 
tire length of the patio. At the further end of the 
trench, scarcely two feet below the surface the men 
struck what appeared to be a round, polished rock, 
around which they carefully worked, pulling the dirt 





THE TIGER, OR OCELOTL. 

quarters for the Department of Justice. Captain Diaz, 
the son of President Diaz, was given charge of the 
work, and it is due chiefly to nim that the discoveries 
were made. While the workmen were leveling off the 
patio, or central courtyard of the edifice, previous 
to putting down a new pavement, they came in con- 
tact with a hard solid foundation which proved to be 
a flight of stone steps going down into the earth. 
They would probably have covered them up again, and 
leveled off the projecting one at the desired height, 
had not young Diaz happened along just in time. 

Diaz ordered the men to keep on digging, cautioning 
them to use their tools carefully, and following a line 




HEAD OF OCELOTL. 



EXCAVATING THE TEMPLE. 

out with their hands, till they had disclosed a monolith 
weighing several tons, representing a tiger recumbent, 
or ocelotl, ready to spring. A rude derrick was rigged 
up, the sculptured rock hoisted out of the hole and it 
was weighed and measured. 

Further excavating brought to light another rock 
sculptured to represent a serpent's head, which cor- 
responds with two others previously discovered, and 
which were the corner pieces of the great wall inclos- 
ing the great Teocalli, within which are said- to have 
dwelt seven thousand Aztec priests. Besides the great 
pyramid rising in the center, upon which they made 
their human sacrifices to the war god, there were 
seventy-eight chapels devoted to the worship of special 
deities. After the two huge monoliths 
were removed from the excavation, the 
digging proceeded, and the dirt care- 
fully removed, every object found was 
cleaned and put aside for the inspec- 
tion and study of Sefior Batres. The 
foot of the steps was finally reached at 
a depth of thirteen feet below the level 
of the present city of Mexico, where 
they rested on a solid base, or founda- 
tion of masonry, which was without 
question the level of the old city of 
Tenochtitlan; consequently the present 
city of Mexico must be some 13 feet 
above the level of the original city, 
which presents an interesting problem 
to the archaeologist. 

At the foot of the steps many of the 
smaller objects were found, such as 
idols, remains of idols, incense gum, 
spear heads and ornaments, just as they had been 
thrown down by the Spanish conquerors. The stumps 
of two trees growing at the foot of the temple were 
also uncovered. These trees had evidently taken root 
after the destruction of the temple. They were found 
at irregular distances from the steps, and had the 
appearance of having grown spontaneously, just as 
the trees are growing at the present day out of the 
ruined walls of Palenque, and other aboriginal cities. 
The recumbent tiger or ocelotl. weighs four tons. 
It measures 2 meters, 30 centimeters long, 1 meter 5 
centimeters wide, and 94 centimeters in height. Its 
mouth is open, showing huge teeth and a part of its 
tongue, and great round eyes give it a ferocious look. 
It is well modeled, with the tail properly curved 
around on one side as the animal is often seen in 
life. On each side of the head is a mane resembling 
somewhat the pendant part of the head-dress on the 
Egyptian Sphinx. On its under side are vestiges of 
painting showing that it was originally painted with 
red and yellow to carry out more perfectly the idea, 
or imitation of the American tiger. Cut in its back 
is a cylindrical cavity about eighteen inches in diam- 
eter and five in depth. The sides and bottom of this 
cavity are sculptured with representations of Aztec, 
figures, or warriors. 

The serpent's head, identical with the other two al- 
ready discovered, represents the serpent with its 
mouth open and the upper lip rolled up over its fore- 
head, disclosing the upper jaw with great tusks pro- 
jecting down over the under lip. It is supposed that 
there were four of these heads, one in each corner of 
the great wall, and the design corresponds to similar 
heads graven on the Aztec Calendar stone. On the 
under surface of the heads, Batres has deciphered a 
hieroglyphic which he calls tres acatl. the date of the 
foundation of the Great Teocalli. 

Among the other relics unearthed was a curious 
little idol cut out of a dark porous stone, about 10 



inches in height. The workmanship is rather crude, 
but decidedly interesting, representing a head with 
scarcely any body, perhaps in a sitting posture with 
arms folded. The incense gum upon being removed 
from the earth which had surrounded it for centuries 
resembled pieces of bone, but when, by the 
simple application of a lighted match, it burned 
and gave off the proper perfume, it was proved 
to be incense. 

A number of stones were fashioned in the 
shape of skulls, or death heads, with projections 
at the back as though they had been inserted 
into a wall. Some of them were painted white, 
which gave them a more horrible aspect. A 
very interesting relic was a piece of baked clay, 
a part of a foot of a colossal statute. The 
toes were perfectly modeled, showing the edge 
of the leather sandal beneath, and the knots of 
the thongs holding it over the instep as worn 
at the present day by the native Indians. 
Other smaller pieces of this same statue were 
found, and in handling them one could imagine 
the great war chief in full regalia guarding the 
portals of the temple when set upon by the 
Spaniards and hurled down the steps to the 
bottom. 

All the objects found are to be preserved in 
the National Museum, and it is proposed by 
Captain Diaz to leave the patio with the exca- 
vation open, showing the remains of the temple. The 
very interesting question now arises, how is it that the 
present city is 13 feet above the old one, as shown by 
the excavation. 

We know that when Cortez first saw the Aztec city, 
he compared it to Venice on account of its being com- 
posed of islands, and having canais for its streets. 
With the destruction of the city, the temples and 
public edifices were toppled over, filling up the canals. 
It would seem that the Spaniards would have taken 
this material to build their new city, but it is evident 
that they did not. In building the new city they 
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SMALL STONE IDOL. 

brought building material from elsewhere and built 
on top of the old. 

Another fact demonstrated by the discovery of the 
temple is that the reconstruction of the city began in 
a very feeble manner, for the stumps of trees growing 
at the base of the steps show that the ruins of the 
temple must have remained just as the Spaniards de- 
stroyed it a long time, thus giving the two trees ample 
time to sprout between the crevices and grow before 
they were eventually buried by the debris, upon which 
the palace of the Acevedos was built, more than a cen- 
tury, or a century and a half later. 

The great cathedral was not commenced till a cen- 
tury after the destruction of the city by Cortez, and 
like the palace of the Acevedos, it must have been 
built upon the ruins of the Great Teocalli. We can 
therefore conceive Tenochtitlan a ruined city for up- 
ward of a century, with its demoralized remnants 
of a once proud race wandering about the ruins till 
finally the site was accepted for the Capital and the 




STONE SKULLS WITH SMALL IDOL ON THE TOP. 
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reconstruction commenced in earnest. The value and 
quantity of relics which are buried beneath these 
structures can only be conjectured. 



IMPROVED PICTURE PROJECTING APPARATUS. 

Heretofore magic lanterns have been devised either 
for projecting transparent pictures only, or for pro- 
jecting opaque pictures only. Some transparency pro- 
jectors, however, have been provided with an attach- 




IMPROVED PICTURE PROJECTING APPARATUS, 

ment whereby ilit same may be converted into a 
projector for opaque pictures. While this is suitable 
for certain classes of exhibition it nevertheless falls 
short of the requirements when it is desired to exhibit 
transparent and opaque pictures interchangeably; for 
considerable time is consumed, and trouble involved, 
in making proper adjustments necessary to effect the 
change from one class of picture to the other. More- 
over, certain specially interesting pictures or objects — 
viz., those partly transparent and partly opaque — can- 
not be projected by such lanterns. With these condi- 
tions in mind Mr. George W. Smith, of Evanston, 111., 
has recently produced and patented an apparatus which 
will project any class of picture or object without re- 
quiring any special adjustment. The invention is ap- 
plicable to any kind of magic lantern, but more 
particularly to the form commonly known as the 
megascope. 

As shown in our illustration, the invention comprises 
a lantern box, at the rear of which is hinged a reflec- 
tion chamber having vertical walls arranged obliquely 
with respect to the front wall of the box. A light, A, 
for example a Welsbach light, is located at one side of 
the lantern box at one focus of an ellipsoidal reflector, 
the picture or object to be projected being inserted 
at the other focus. On the opposite side an opening 
is formed in the reflector for the admission of the 
objective tube. Rays from light, A, pass through a 
condensing lens, B, to one of the oblique walls of the 
reflector chamber. Reflectors, C and D, are provided 
on these walls and they act to reflect the rays back 
through a condensing lens, E. A transparent lantern 
slide, F, when placed before the lens, E, intercepts 
the rays and permits the proper gradations of light 
and shadow to be projected by lens, G. onto the screen. 
Such is the effect when a transparent slide is used. 
When an opaque slide is to be projected, the direct 
rays from lamp, A. and also the indirect rays con- 
centrated by the ellipsoidal reflector, illuminate the 
front of the slide, and the proper image is thus re- 



flected through lens, G, to the screen. If the slide be 
partly opaque and partly transparent or translucent, 
the lantern will operate simultaneously as a megascope 
and sciopticon combined, thus, without any change, 
producing unique effects in a very simple, inexpensive 
and yet satisfactory manner. 

The lantern should be very useful for scientific pur- 
poses for the reason that the same object may be pro- 
jected by reflected light alone or by transmitted light 
alone, or by both simultaneously without removing 
the slide or changing the adjustment of the projector. 




POWERFUL MACHINE FOR MOVING LARGE TREES. 



MOVING LARGE TREES. 

An Iowa inventor has devised a very effective ma- 
chine for lifting and moving heavy and cumbersome 
objects. The machine, which we illustrate herewith, 
though primarily designed for lifting rocks and 
bowlders, has nevertheless been found equally useful 
lor raising and transplanting large trees. A descrip- 
tion of this tree-lifter should prove of great interest 
to landscape gardeners, for it provides them with an 
easy and comparatively inexpensive means for trans- 
planting and setting out large trees without injuring 
them. Our engraving shows the machine handling a 
tree 1 foot in diameter and 30 feet long. This, how- 
ever, does not illustrate the full capacity of the lifter, 
for it has easily transplanted trees as large as 20 
inches in diameter. The frame of the machine is V- 
shaped, the rear wheels of which sup- 
port the outer ends of the frame while 
the apex rests on the front truck. Thus 
it is possible to back the machine up to 
the tree which it is desired to move so 
that the two arms of the frame will 
straddle the trunk. When the machine 
has been backed sufficiently to bring the 
hoisting drum into contact with the 
trunk, the front truck is swung around 
at right angles to the rear wheels so as 
to give a firm anchorage for the ma- 
chine when the hoisting mechanism is 
operated. The horses are now de- 
tached from the machine and are 
hitched to the hoisting gear. A con- 
necting rod is fastened across the rear 
extremities of the V-shaped frame, and 
serves the double purpose of increasing 
the rigidity of the machine and of sup- 
porting the trunk when the tree is 
drawn out of the ground. A padded 
roller on this connection serves to pre- 
vent injury to the trunk. A bar-chain 
is now placed around the roots of the 
tree, which have been previously cut 
loose from the surrounding earth. 
This chain is attached to the lifting- 
drum and the tree is slowly drawn up 
until the roots clear the ground. At 
the same time the trunk gradually sinks 
back until it is supported by the padded 
roller. The power for thus raising the 
tree is supplied by the team, which, as 
stated above, is hitched to the hoisting 
mechanism. The tree is locked in this 
position by a ratchet wheel and is now 
ready for transportation. 

It is evident, of course, that a large 
hole has been left in the place which 
the roots of the tree occupied, a hole probably larger 
than can be safely straddled by the rear wheels. It is 
interesting, therefore, to note the novel method by 
which the machine is moved away from this cavity 
without its wheels sinking therein. Instead of being 
pulled directly forward the front wheels of the ma- 
chine are first circled around the hole on the outer rear 

v/heel as a center, until 
the machine occupies a 
position approximately at 
right angles to its orig- 
inal position, when, the 
hole having been cleared, 
the tree can be transport- 
ed to any desirable local- 
ity. It is evident that by 
this method any hole can 
safely be avoided whose 
diameter does not exceed 
the distance between 
either of the rear wheels 
and the inner wheel of 
the front truck when 
turned at right angles. 
With the machine shown a 
hole of 14 feet diameter 
may thus be circled. 
When replanting a tree 
the same method must be 
pursued to avoid the cav- 
ity into which the roots 
are to be planted. When 
the hole has been suffic- 
iently circled to bring the 



roots directly over the center, the tree is slowly low- 
ered under control of a friction brake. In our illus- 
tration the operator of the machine may be seen 
grasping the lever of this friction brake. As soon 
as the roots have been lowered into the cavity, the 
machine is drawn forward, thus gradually raising the 
tree into an upright position. Guy ropes are then fas- 
tened to secure the tree in place, after which the rear 
connection is swung open and the machine is drawn off. 

The frame of this tree-lifter is very strongly con- 
structed of Washington fir, white oak and hickory 
with very heavy iron bracings. It has a direct lift- 
ing capacity of over 50,000 pounds, and it will, there- 
fore, readily be seen that the machine would prove 
serviceable for moving heavy objects of all descrip- 
tions. 

m i ■ i » — 

SOLID RUBBER TIRE SETTING MACHINE. 

Solid rubber tires are ordinarily secured to carriage 
wheels by a steel tape or a pair of wires which run 
longitudinally through the tire, near its under sur- 
face. At present the wires seem to meet with more 
favor than the steel tape, and the reason for this lies 
probably in the fact that the tape first used was not 
heavy enough for the purpose, and soon broke or 
rusted away. Heavier tape is now used with better 
results; but a prejudice once formed is hard to over- 
come and wired tires still hold the lead. Aside from 




SOLID RUBBER TIRE SETTING MACHINE. 

this prejudice there may be some good reasons for 
the preference of wire over steel tape. To admit the 
tape, the tire must have an opening which is much 
longer, in cross-section, than the sum of the diameters 
of the two wire openings. The tire is thus greatly 
weakened, and the more so when we consider the 
fact that the tape offers more of a cutting edge, 
even though its edges be rounded, because the diam- 
eter of the wires is greater than the thickness of the 
tape. 

In Fig. 1 we show a section of a wheel rim with a 
wire-strung tire in place. The channel rim, which 
is secured to the felloes of the wheel, has a flange along 
each side, between which the tire is set and held by 
the two wires. The manner of stretching these wires 
and splicing their ends together, so as to form end- 
less rings, is very interesting. A number of different 
machines have been designed for this purpose, among 
the simplest of which is the mechanism here illus- 
trated. In Pig. 2 we have the machine for setting and 
splicing the wires together, after which the rubber 
must be straightened out and set by the device shown 
in Fig. 4. Both mechanisms are very compact and 
take up almost no room, because they can be fastened 
to the side of the wall, or against a post or column of 
the repair shop. 

The wire-setting device consists of two clamps, one 
clamp, A. being stationary. The other clamp, B, is 
movable, being mounted on the tightening screw, D, 
by which it can be made to travel along the tracks on 
the main frame. A bracket projects out from the 
frame a short, distance below the two clamps, and on 
this the wheel is hung, the felloe resting in an ad- 
justable support which is raised sufficiently to bring 
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the rim of the wheel against the bottom of the clamps. 
Clamp B is first drawn away from clamp A, to its 
extreme position, and then the tire, which has been 
previously strung with a pair of wires, is loosely fitted 
into the channel rim, its two ends being held back 
by the clamps, but the wires projecting through their 
jaws. 

The wire ends which project through the clamp, A, 
are gripped by its jaws, but the other ends projecting 
between the jaws of clamp B pass freely through 
clamp A, and are wound around the drum, C. A block 
is placed in each clamp between the wires to hold them 
in their proper positions. The block in clamp A, 
however, is thinned down at its upper end so that the 
wires which extend to the drum, 0, will not be 
gripped when the jaws are closed. These wires are 
now wound up tightly on the drum, C, and secured by 
closing the jaws, B. To attain the necessary tension 
the tightening screw, D, is operated. A powerful pres- 
sure is thus brought to bear on clamp B, which 
stretches the wires to their utmost. This done, all 
superfluous wire is cut away, and the overlapping 
ends filed on a taper to make a smooth joint. As- 
bestos is then packed under the wires, and particularly 
against the clamps, so as to prevent the intense heat, 
necessary in brazing, from harming the rubber tire. 
The wires are now brazed together in the usual way, 
and our first and most important operation is com- 
pleted. 

The wire rings, it will be found, have been drawn 
so tight that the rubber cannot, with ordinary means, 
be drawn over the splice, and this brings us to the 
second operation, which is illustrated in Pig. 4. The 
wheel is supported by a vise, which grips the rim 
near one end of the rubber tire, and a clamp, G, is 
secured to the other end. A U-shaped lever, J, strad- 
dles the wheel rim and is hinged to the vise. Pivoted 
to each leg of the lever, J, near the vise, is a ratchet 
bar, H, which has notches along its lower edge. These 
ratchet bars are adapted to hook over pins on each side 
of the clamp, G. Now, by drawing back the lever, J, 
the end of the tire which is held by the clamp is 
drawn, little by little, up against the end secured in 
the vise. Any unevenness or bunching of the tire is 
then in a similar manner straightened out, after which 
the wheel is ready for service. 

The process for tape-strung tires is the same ex- 
cept, of course, that no separating block is necessary 
in the clamps, A and B. Inserting the tape into the 
tires is, however, rather difficult, because the tape is 
sure to bind along its edges. It has been found neces- 
sary to attach a force pump at one end of the tire 
opening, which is operated while the tape is inserted 
from the other end. The air pressure inflates the 
opening and permits a freer passage for the tape. 

Car tracks, and particularly their switches, cause 
most of the damage to carriage tires. A terrible 
wrenching strain is received when the vehicle is sud- 
denly swung out of a car track. Sometimes the rub- 
ber is so badly torn that it is necessary to patch it 
with a section of new tire. This is easily done, as 
shown in Fig. 3, the new section, E, being inserted 
in the old tire, F, and all made secure by the retaining 
wires. 



ELECTRICAL RESONANCE AND ITS RELATION TO 
SYNTONIC WIRELESS TELEGRAPHY— I. 

BY A. FREDERICK COLLINS. 

The recent transference of the Pupin electrical re- 
sonance patents to the Marconi Company has created 
more than a passing interest in the application of 
resonance principles to syntonic wireless telegraphy. 

In wireless telegraphy practice it is well known 
that an electric circuit having definite values of in- 
ductance, capacity and resistance will respond to cur- 
rents of high frequency set up in a circuit of the same 
dimensions. 

This phenomenon is termed electrical resonance, 
taking its name from the similarity of the action 
produced and the means by which it is accomplished 
to the resonance in acoustics where the sound waves 
cause a sympathetic vibration in a suitable medium. 
As a familiar illustration of acoustic resonance, let 
two tuning forks of the same size, pitch and form be 
placed a given distance apart so that the waves set in 
motion by the vibrations of the first fork will impinge 
on the second, when a vibratory reaction will take 
place and it will then respond to the fundamental 
tone and a second train of waves will be emitted. 

The co-efficients of an electric circuit are its induct- 
ance, its electro-static capacity and its resistance, and 
upon these three factors the size of the circuit de- 
pends. Inductance is the effect of a current flowing in 
a straight conductor or a coiled wire on itself; the in- 
ductance of a wire is virtually electric inertia, since 
a current does not start or stop instantly, but re- 
quires the element of time to do either. Capacity is 
the quantity of electricity which must be impressed 
upon a circuit in order to increase its potential, or 
raise its pressure to a given value. The capacity 
Of an electric circuit may be compared to that of a 



gas tank, the quantity of gas the tank may contain 
depends on the pressure with which the gas is forced 
in as well as on the size of the vessel; likewise the 
higher the electromotive force or pressure of the cur- 
rent and the smaller the capacity of the circuit, the 
smaller the quantity of electricity required to charge 
it to a given potential. The resistance of the con- 
ductor is the reciprocal of the electrical conductivity, 
or the ratio between the electromotive force of a cir- 
cuit and the current it carries forward. The resist- 
ance of a circuit may be taken to be the sum of the 
opposition offered to the flow of the current. 

The effects of these co-efficients vary considerably 
according to the nature of the current employed In 
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the circuit; thus the low-potential alternating cur- 
rents employed for commercial purposes heat the con- 
ductor if it is of small cross-section, and radiate heat 
waves, in virtue of the resistance; but the inductance 
offers no great impedence to the current. Oppositely 
disposed, a current of high frequency will Oscillate 
to and fro, with little regard to the resistance of the 
circuit, though the inertia of the current is greatly 
affected by the inductance, tending to slow down or 
damp the oscillations; these high frequency currents 
also possess the characteristic feature of dissipating 
nearly all their energy in the form of electro-magnetic 
waves. 

ELECTKO-MAGNETIC THEORY. 

The electro-magnetic theory of light was invented by 
Michael Faraday, who was enabled, after a series of 
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laborious and difficult experiments, to demonstrate by 
Physical methods that light, electricity and magnetism 
were allied to each other in a definite way. This he 
did by placing a cube of heavy glass of his own manu- 
facture in the field of a powerful electro-magnet in 
such a way thai when a pencil of light was passed 
through the glass the line of wave propagation was 
parallel to the lines of magnetic force.* Before the 
electro-magnet was excited an analyzer, similar to those 
used in polariscopes, was arranged to intercept all 
the waves of light. When the magnetic field was pro- 
duced by the rotational current of electricity the light 
waves were twisted or turned through an angle suffi- 
ciently to permit them to filter through the analyzer. 
Proof was thus established that light and magnetism 
are closely related. Of electricity and magnetism the 
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same is equally true and more easily proven; for in- 
stance, when a current passes through a coil of wire 
it assumes all the characteristics of a magnet ex- 
hibiting the same curved lines of force, attraction for 
magnets of the opposite sign and repulsion for those 
of the same sign, and other phenomena of a like nature. 
This classical experiment and the researches of Fara- 
day on the dielectric stresses in insulating mediums 
under electric strain led James Clerk-Maxwell to 
subsequently deduce by a delicate synthesis of Le- 
grange's co-ordinate systemt the mathematical evi- 
dence that undulatory motion in dielectrics is due to 
transverse vibrations of the ether or polarizations, 
and these polarizations are produced by changes of 
electric charges rabidly shearing the ether; the more 
rapid the movement of the electric charge, or period 
of oscillation, the greater will be the dissipation of 



energy in the development of the waves. The electric 
charge of an atom weighing one micromii in diameter 
may oscillate 434 trillion times per second propagating, 
waves 271 ten-millionths of an inch in length, producing 
the sensation of red light, or the charge may vibrate with 
a frequency of 740 trillion times per second and send 
out a train of waves each measuring 165 ten-millionths 
of an inch in length, giving the color value of violet 
light; or the charge may vibrate between the limits 
of 271 and 740 trillion times per second, the varying 
wave lengths resulting in orange, yellow, green, blue 
or indigo light. Having determined that light-waves 
are electro-magnetic disturbances in the ether, caused 
by oscillating charges of electricity, it was not diffi- 
cult to imagine a larger charge moving at a much 
slower rate in its reversals than atomic charges, and 
therefore emitting longer waves. Maxwell came to 
this conclusion, but to explain all the phenomena of 
wave emission and propagation by one ether he as- 
sumed that the velocity of transmission was in every 
case identical. By calculation and direct experiment 
this has been ascertained to be 186,500 miles per 
second. 

Wave length as shown by a spectrum in Maxwell's 
time was not as extensive as it is to-day. Added to 
the visible spectrum discovered by Newton were band- 
showing waves shorter than the Visible violet, and 
these were termed ultra-violet, and at the opposite end 
of the spectrum were band-indicating waves longer 
than the visible red; these waves were emitted by heat 
and were termed radiant heat or infra-red waves. That 
there were shorter waves than the ultra-violet and 
again others longer than the infra-red were postulated, 
but yet remained to be demonstrated. 

ELECTRIC WAVES. 

The present method for producing light waves by 
combustion is empirical and very wasteful, and the 
range of available wave lengths" is limited by the ten- 
millionths of an inch. In 1888 the mathematically 
predicted electro-magnetic waves of Maxwell were ob- 
served by Hennrich Hertz, of Karlsruhe, Germany, who 
at the same time discovered the necessary apparatus 
for their production. The method for the production 
of the electric waves, employing the terminology of 
Hertz, is that of oscillating an electric charge of a mass 
instead of an atom. Prior to 1888 Prof. Fitzgerald 
described the conditions by which electric oscillations 
in masses could be set up; this was to "utilize the al- 
ternating currents surging in a circuit when an accu- 
mulator was discharged through a small resistance." 
This is the only method known where a longer wave 
than that produced by atomic vibration is desired, but 
Fitzgerald was unable to construct a physical appar- 
atus to fulfill these requirements, yet the method as 
well as the apparatus is exceedingly simple, consisting 
of a Leyden jar charged by a frictional machine or 
electrophones and then discharged through a wire of 
small resistance by means of a spark-gap. When this 
action takes place the positive and negative charges 
of the Leyden jar or accumulator oscillate to and fro 
through the circuit formed by the wire and the spark 
in the air-gap, which has then a very small resistance, 
or mathematically expressed, the oscillations will take 

place if R<\/_, where K is the capacity of the cir- 
ri 
cult in Faraday, R the resistance in ohms and L the 
inductance in heneries. Fig. 1 shows in rectangular 
co-ordinates the curves described by an oscillatory 
discharge. The number of oscillations per second, or 
frequency, is determined by the equation 



2 »n =/V /: 



* Dr. Bruce Jones. Life and Letters of Faraday, 
t Maxwell's Electricity and Magnetism, 



1 R2 

Kb 4L 2 

If the resistance of the circuit is large there will be 
no oscillations, but the discharge will represent a 

smooth curve as in Fig. 2 or by the formula R>'^/_ 

K 

Thus the oscillations of a pint Leyden may number 18 
million per second emitting waves 16 meters in length. 
The Leyden jar arrangement gave a few oscillations 
at each discharge and then required recharging. Hertz 
greatly improved upon this by employing a Ruhm- 
korff coil and an oscillator system shown in Fig. 3, A, 
to keep up the potential. Here a direct current was 
passed through the primary of the inducting coil, a, 
and automatically interrupted; this set up low-fre- 
quency, but high-potential currents in the secondary 
coil, b, the terminals of which were connected to the 
oscillator, c. The oscillator system and the currents 
set up in it must be regarded as absolutely distinct 
from the secondary coil and the currents induced in it 
by the primary; the oscillator and secondary coil are 
connected, but the purpose of the secondary currents is 
to charge the oscillator system automatically, and the 
high-frequency, high-potential currents set up by the 
disruptive discharge cannot flow into the secondary 
coil, in virtue of its gr^at inductance. The oscillator 
Hertz employed consisted of two brass balls, a centi- 
meter in diameter and separated from each other by 
an air-gap a few millimeters in length; these spark- 
balls were attached to two brass rods ending in metal 
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spheres 30 centimeters in diameter. When the two 
arms of the oscillator system, c, were charged to a 
sufficient potential the air-gap, d, was disrupted and a 
series of sparks filled the gap during the period of the 
oscillation of the electric charge. This set up in the 
surrounding medium stationary electric waves, also 
discovered by Hertz; these waves Hertz detected and 
measured by means of a circlet of wire having a 
minute spark-gap between its terminals, as shown in 
Fig. 3, B. The action of these waves in other circuits 
had been observed before Hertz, but the effects were 
attributed to electro-magnetic induction. 

These are the fundamental principles underlying 
wireless telegraphy and upon which the whole art of 
syntonic methods is based; the working out of these 
laws constitutes the applied science of electrical re- 
sonance and in the following paper its relation to syn- 
tonic wireless telegraphy will be discussed. 
(To be continued.) 



THE BUILDING OF AMERICAN LOCOMOTIVES— II. 

In our issue of June 7 we pointed out that among 
the many great industries of America, none have more 
strongly marked national characteristics than the loco- 
motive industry, and we traced the history of Ameri- 
can locomotive building as illustrated by the growth 
of the American locomotive in the Baldwin Works from 
"Old Ironsides" of 1832 to No. 20,000, of 1902. The 
present article is devoted to a description of the great 
establishment in which an average of 1,500 locomo- 
tives a year is constructed, and from which they are 
shipped to almost every country in the world. 

The Foundry. — The locomotive castings are made in 
a large foundry, measuring 80 x 400 feet. The most 
important castings are those of the cylinders and 
wheels, in addition to which there are the nu- 
merous less important fittings that enter into 
the make-up of a locomotive. The raw ma- 
terial consists of new pig iron and old stock, 
the latter including any good gray iron, such as old 
locomotive cylinders, grate bars, axle boxes, etc. The 
materials are melted down in three 50-ton cupolas, the 
output of which varies from 100 to 150 tons per 
day. The furnace mixture is in the proportions of 2,000 
pounds of pig, 2,000 pounds of scrap, 1,750 pounds of 
coke and 50 pounds of marble. The foundry is served 
by seven jib cranes and two overhead traveling 
cranes. 

Tiik Cylinder Shop. — The cylinder castings are 
cleaned and taken to a large shop devoted especially to 
the finishing of cylinders. One of the most interesting 
machines in this department is a special boring mill, 
designed for boring and facing the castings for the 
four-cylinder compound locomotives, of which this firm 
is making an ever-increasing number. Each casting 
consists of a high and low pressure cylinder, and a 
cylinder for the piston valve, together with half of the 
saddle. The mill is arranged so that the three cylinders 
may be simultaneously bored and faced, with a great 
gain of time and the certainty of accuracy of the fin- 
ished work. 

Wn eel-Lathe Shop. — The wheel castings, which are 
cast in one piece, the rim being formed segmentally to 
allow for cooling strains, are taken to a special wheel- 
lathe shop, where the rims are turned, and the hubs 
are bored and faced. The wheels are forced onto the 
axies by hydraulic pressure and the tires are shrunk on. 
The axle ends are turned to an even size, and the hole 
in the wheel hub is bored less in diameter, by an 
allowance of three one-thousandths of an inch for each 
inch in the diameter of the axle. The two pieces are 
then put in a hydraulic press and the axle is thrust into 
the hub with a pressure which commences at 10 tons 
and finishes at as high as 125 tons. The tires are 
maintained on the rims by the initial tension set up 
when they are shrunk into place; but the tires of ex- 
press engines are further secured by a retaining ring. 

The Fokoe. — One of the most interesting depart- 
ments is the forge, where raw material in the shape of 
wrought iron scrap, such as bolts, rivet-heads, etc., is 
piled up in small rectangular heap on boards, and 
raised to a melting heat in the furnace, from which 
it is taken out and hammered by steam hammers into 
slabs. The slabs are then put together in couples, 
heated and welded, the process being repeated until 
full-sized billets are formed measuring 8x8 inches by 3 
feet in length. The object of this heating and reheating 
4s to secure that thorough working of the material 
which is essential to the production of the highest grade 
of wrought iron and steel. A feature in the forge is the 
large battery of overhead boilers which is carried 
above the furnaces, the waste heat from the latter serv- 
ing to raise sufficient steam to supply the whole forge 
shop. 

CoxxECTixo-Koi) Room. — A marked feature of this 
great establishment is the attention that has been paid 
to the question of labor-saving, both as regards the 
machines employed and the broader question of general 
shop management. Evidence of this is seen in the de- 
voting of separate buildings, or of separate floors in 
buildings, as the case may be, to the construction of 
particular parts. Thus, we have already referred in 



this article to the wheel-lathe shop, the cylinder shop, 
etc. In fact, almost every detail of the locomotive of 
importance is machined and finished in its own par- 
ticular room. One of the most interesting of these 
departments is the connecting rod room, where the 
rough forgings for the side and main rods are milled, 
planed, finished milled, and polished. The connecting 
rods are forged of mild steel. They are first centered 
in a lathe, then scribed out by templates, planed down 
to proper width; the ends milled to shape, and where 
they are of the new I-section, the recesses 'ire worked 
out by milling the two ends, and planing out the in- 
tervening material. The brasses are forced in place by 
hydraulic pressure. 

Tenders. — The construction of the tenders is carried 
on in a separate building, one floor of which is devoted 
to the construction of the trucks and frames of the 
tenders; another floor to the laying out of the plates 
and the shearing and punching of the same, while on 
another floor the tenders are erected. 

The Bon, eh Shop. — Unquestionably the boiler is to- 
day the portion of the locomotive which is receiving 
the most attention from locomotive designers. It is 
well understood that the efficiency of the locomotive 
depends upon the ability of the boiler to produce 
abundance of dry steam of the desired pressure when 
the engine is being worked to its fullest capacity. 
Steel plate is used exclusively in the Baldwin boilers, 
and it is received at the works in sheets of various 
thicknesses and sizes, some of which are as much as 
20 feet long. The sheets are first marked out by stan- 
dard gages, although in cases where they have to be 
flanged, the flanging is done previous to the template 
work. The rivet holes are then punched or drilled, as 
required by the specification; the holes of the boilers 
of foreign locomotives being invariably drilled, while 
American specifications usually call for punched holes. 
The boiler shop is replete with a large assortment of 
drills and punches, which are driven by several electric 
motors. Flanging as far as possible is done by hy- 
draulic presses, one of which is shown in the accom- 
panying illustrations. This machine is operated by 
two accumulators with a maximum capacity of 365 tons. 
The plate is heated in the furnace and the flanging 
is done between two suitable forms, one clamped to the 
lower, and the other to the upper table. Dome rings, 
smokeboxes, tube sheets, etc., are all formed up on 
this machine with great accuracy and speed. After 
flanging, the plates are returned to the boiler shop, 
where the edges are planed where necessary, or chipped 
with a chisel. The plates for the barrel are trimmed in 
a shearing press, their edges are planed, and they are 
then rolled to the proper curvature in the bending rolls. 
The boiler is now assembled for the riveting machines 
which, in these works, are operated by hydraulic 
power. The riveting dies are carried at the upper ends 
of two massive upright jaws which, in the larger 
machines, are tall enough to allow the boilers to be 
let down by overhead cranes, with the line of rivets 
between the jaws. The riveting commences at the 
top and is carried down to the bottom of the boiler 
by simply lifting the latter by the overhead traveler. 

Erectixi; Shop. — The erecting shop is a fine building 
160 feet wide and 337 feet long. It is divided longi- 
tudinally into two bays, each of which is served by 
two electric traveling cranes of 50 and 100 tons ca- 
pacity. Three of our first page illustrations are taken 
in this shop, and they represent various stages in the 
erection of some of the extremely powerful freight en- 
gines which this firm is now turning out, the last of 
which, built for the Santa Fe Railroad, is considerably 
the heaviest locomotive in the world. Limitations of 
space forbid any detaile'd account of the method of 
erection, but briefly stated, it is as follows: 

First the cylinders are set up at the height above 
the rails which they will occupy when the locomotive 
is completed, and the attached saddle is prepared for 
the setting of the smokebox. The engine frames are 
then erected and lined up. Next the complete boiler is 
lifted by one of the overhead cranes and placed in 
position, the boiler being bolted to the saddle. The 
tubes are then inserted anrl expanded. Then the driv- 
ing wheels are put in place, or rather the boiier and 
frames are raised by the overhead cranes and lowered 
down upon the wheels, the journal boxes and the axles 
being guided in between the pedestals. At this point 
the engine has the appearance shown in the upper 
left-hand cut on the front page. Meanwhile the vari- 
ous boiler fittings have been put in place and con- 
nected up. The next step is the water test in which 
hydraulic pressure is applied at about 266 pounds to 
the square inch, the working pressure being 200 pounds 
to the square inch. Then the water is removed from 
the boiler and it is tested with steam at 10 per cent 
in excess of the working steam pressure. The con- 
necting rods, link motion, etc., are assembled, the valves 
are set and the eccentrics keyed to the main axle. 
Meanwhile the boiler is being lagged, the same pro- 
tection being placed over the cylinders. By this time 
the locomotive presents the appearance shown in the 
large cut at the bottom of the front page. The sheet 
iron jacketing is then placed over the boiler and cylin- 



ders. Then follows the engine test, the boiler being 
connected to a stationary steam plant and the engine 
run under steam. After the painting and various 
finishing touches the locomotive is ready for ship- 
ment. 

The Testing Room. — Before closing, a word should 
be said with regard to the testing department, the 
work of which may be said to lie at the very founda- 
tion of the excellence which characterizes the output 
of this establishment. All material that enters the 
works is subjected to both a chemical and physical 
test. Every delivery of plates is numbered, as is also 
every plate in each boiler. When a set of plates is being 
shipped, say from a mill at Pittsburg, a piece 
is previously cut from every plate and expressed to the 
Baldwin testing department, where it is tested. The 
rejected test pieces are sent to the shipping clerk, and 
as the plate shipment comes in, the corresponding plate 
is returned to the makers. The boiler plate is of open 
hearth steel, of a tensile strength of 60,000 pounds to 
the square inch, and it must show an elongation of 25 
per cent in 8 inches. By the careful system adopted 
of numbering every plate in every boiler and keeping 
a record of the test on each batch of plates, it is 
possible, in case of a boiler explosion, to refer to the 
test and obtain full data regarding the plate. 

It is interesting to notice, in closing, the great in- 
crease in weight and cost of locomotives that has taken 
place during the past twelve years. In 1890 the aver- 
age weight of a locomotive was 100,000 pounds, and its 
average cost $8,000. In 1902, the average we'ght is 
150,000 pounds, and the average cost $12,000, the in- 
crease in cost having kept pace very closely with the 
increase in weight, and this in spite of the fact that 
labor and materials have risen very considerably in 
cost. 



Imitation meteorites. 

Genuine meteorites are curiosities highly prized by 
museums and scientific collectors. Prof. St. Meunier, 
of the Natural History Museum of Berlin, paid as 
much as $5 per gramme for a meteorite. It is, there- 
fore, conceivable that sharp practices should be re- 
sorted to by dealers in scientific curiosities. A band 
of meteorite counterfeiters was recently captured and 
considerable evidence obtained of very curious and 
ingenious methods for seducing the gullible collector. 
The members of this band were Corsicans. It was 
their practice to obtain natural rock resembling me- 
teorites as closely as possible and then to burn them 
in order to produce the black crust which is one of the 
earmarks of every genuine meteorite. The pieces of 
reck were coated with lampblack, dissolved in molten 
sulphur. It seems, however, that this method was 
so crude that the deception was easily discovered, and 
the men were forthwith arrested. 



£*ariwian Tree*. 

Paris is said to lead the world in the culture of city 
trees. The success of the French capital is due not 
so much to an admirable soil climate as to a well- 
organized system of caring for the trees. 

In large nurseries young trees are grown and pre- 
pared for the Parisian streets. The culture of the 
soil is elaborate. From the very beginning the trees 
are pruned and staked to compel a straight growth. 
By frequent transplanting the roots become so har- 
dened that they are enabled to withstand injury due 
to transportation. When a tree is sufficiently large, 
it is set out in the streets with the same care that was 
lavished upon it in the nursery. Often the cost of 
planting a single tree is $50. Wh'enever a storm de- 
stroys the city trees the nursery can be immediately 
drawn upon for another supply. 



Tile Current Supplement . 

The current Supplement, No. 1390, opens with an 
interesting article on the Ruins of St. Mark's Cam- 
panile, giving some of the reasons of its fall. 
In a long and very complete article M. H. Dastre 
discusses the role of mosquitoes in the dissem- 
ination of diseases. Another article of interest, is 
that of Mr. Otis Mason, upon the Harpoon — Foremost 
Among Savage Inventions, the first paper of which 
appears in this issue. The subject of Electrolytic 
Production of Metals, with Special Reference to Cop- 
per and Nickel, is exhaustively treated by William 
Koehler, of Cleveland, Ohio. Among other articles of 
interest is one treating of Horned Lightning Arrest- 
ers with Iron Framing; also a description of the 
Siemens and Halske Process for Purifying Drinking 
Water by Ozone. The usual Trade Notes and Recipes 
and Suggestions by United States Consuls are given. 



Our attention has been called to a typographical 
error in the article on "A New Artificial Fuel," which 
appeared on page 92 of our issue of August 9. The 
statement is made that the calorific value of syn- 
thetical coal is represented by "1,300 degrees British 
thermal units." This should read "13,500 British, 
thermal units." 
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HOW GOLF CLUBS ARE MADE IN LARGE QUANTITIES. 

BY DAY ALLEN WILLEY. 

The increased love of out-door exercise in America 
is responsible for several new industries which have 
already become so important as to give employment 
■to a large force of workmen 
and represent the extensive in- 
vestment of capital. 

One of the industries which 
has had its inception in the 
United States only within the 
last few years is the making 
of golf clubs and balls. It is 
unnecessary to refer to the re- 
markable popularity of the 
game, and to-day one can find 
"golf courses" all the way 
from the Atlantic to the Pa- 
cific. Organizations devoted to 
the pastime have been formed 
in every community of signifi- 
cance in the country, and the 
army of players is composed of 
residents of every State in the 
Union. During the two or 
three years following the in- 
troduction of the sport, players 
depended principally on the 
British factories for the con- 
tents of their bags, and the 
cost of the imported outfit de- 
terred many from enjoying a day on the course. 
American enterprise, however, was quick to note the 
opportunities to manufacture and sell this class of 
sporting goods, and some of the larger companies 
making bicycles, tennis racquets, croquet sets and 
base-ball clubs added a golf department. So extensive 
has the industry become that in the West as well 
as the East are plants employing over five hundred 
hands each, whose entire product is the golf 
club. It forms one of the principal industries 
of a town in Massachustetts, where one factory 
turns out a thousand clubs daily in the busy season. 

In spite of its apparently simple 
construction the golf club passes 
through an elaborate series of 
processes before it is ready for the 
market. It consists of two main 
parts, the shaft and head. As the 
former is usually of wood, material 
is selected with a view not only 
to its hardness, but toughness; the 
best quality of hickory is preferred 
for the purpose, each tree being 
carefully examined in the forest 
before it is cut down. The wood 
comes to the factory sawed into 
planks of a suitable thickness, and 
is again sawed into square strips 



of the requisite length. A simple form of turning lathe 
is used to round off or turn the shafts, but as yet no 
power device has been invented which will complete 
the shape, and considerable labor is required with 
hand tools to work it down to the exact dimensions; 




Hammering: Steel Heads in the Blacksmith-Shop. 

this operation necessitates long experience and a good 
eye to insure the proper tapering of the shaft. So 
particular is the manufacturer that sometimes 5 per 
cent of the sawed shafts may be rejected on account of 
some slight defect before unnoticed. 

The next process is to join the shaft to the head — 
another operation requiring much skill, as a perfect 
fit must be insured to withstand the strain at the 
joint. Dogwood and persimmon are most extensively 
used for the wooden head. They come to the head- 
maker in blanks from the saw. A machine specially 
designed for the purpose cuts them down to a rough 




semblance of the head, but here again the rest of the 
work must be done by hand, and chisel, file and sand 
paper are indispensable. The shaft and head are 
spliced one to another by means of a strong cord. The 
operator winds about the joint a fine cord, made of 
waterproof material, each 
strand fitting so closely and 
evenly that it seems a part of 
the wood itself when the whip- 
ping is completed. The so- 
called iron clubs are composed 
almost entirely of steel, as it is 
found that a mild grade of this 
material is best suited for 
these clubs. First quality heads 
are made entirely by hand, 
and here the blacksmith's anvil 
and hammers come into play, 
yet the cleek makers become so 
expert in their line that they 
can duplicate almost any 
model of head, not only in 
size, but almost precisely in 
shape, so deft are they in wield- 
ing the hammer. Most of the 
metal heads, however, are drop 
forgings, and to this .process is 
largely due the greatly reduced 
cost of the golf outfit, for it 
saves much time and labor. 
All of the heads, however, are 
finished on polishing spindles which, revolving rapidly, 
act upon the surface as sandpaper does on wood, re- 
moving all rough spots and giving them the luster 
of silver when the operation is completed. 

The putting on of the grip or handle is done so 
rapidly that a skilled workman will complete the op- 
eration in a little over a minute. For the best clubs 
horsehide is used entirely, but sheepskin is found to 
be a fair substitute, and is wound on the other grades. 
The hide is cut into strips of the proper length and 
wid»i by machinery, but the workman wraps the grip 
around -by hand with a few dexterous motions, clinch- 
ing the loose end with small brads 
or glue. Sometimes the entire 
shaft is covered with the finishing 
coat of varnish, but first the wood 
is saturated with shellac, which 
enters the fiber and plays an im- 
portant part in protecting it from 
the weather. Over this is placed 
the varnish, and after a vigorous 
rubbing the club is ready for the 
player. 

Scotland is the home of the most 
expert makers of the golfer's outfit, 
and to them is due much Of the 
skill which has been acquired by 
the Americans. A large number of 
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Rcughing: out a Wooden Head with a Saw. 



Finishing the Shafts with File and Sandpaper. 
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artisans of the old country have come to the United 
btates to ply their trade, tempted by the higher scale 
of wages. One enterprising corporation has a colony 
of Scots at its New England factory. It is an interest- 
ing fact that the best workmen are players themselves, 
and skill in handling the clubs has given them a 
knowledge of the proper shape and "lay" of the clubs 
which they could not otherwise obtain. 



THE BATTLESHIPS "CONNECTICUT" AND 
" LOUISIANA.'' 

The two battleships for which Congress made pro- 
vision by act of Congress of July 1 last, will be, when 
finished, the finest of their class 
in any navy. Steadily, season by 
season, the size of these great 
fighting machines has grown. 
To-day we have reached a dis- 
placement of 18,000 tons full 
laden, and there is no assurance 
that the next of the type won't 
be still larger twelve months 
hence. Four million, two hun- 
dred and twelve thousand 
dollars seems a pretty large sum 
to pay for the hull and machin- 
ery of a fighting ship — especially 
when the guns, armor, miscel- 
laneous equipment, and stores 
complete, when ready for sea will 
demand quite a couple of million 
more. But the peace of the na- 
tion calls for these safeguards, 
and the welfare of every one of 
our rich ports demands this pro- 
tection in time of war: it is 
treasure spent the better to guard 
still greater wealth. 

Before a line of the present 
vessels was drawn the Board on 
Construction thoroughly dis- 
cussed their essential features and, incidentally, settled 
for a long time to come many much-debated questions 
which had provoked differences of opinion for years 
back. Sheathing and coppering were disapproved; the 
extent and thickness of armor protection were in- 
creased; the batteries were improved and better shel- 
tered; torpedoes were relegated to other classes of 
vessels; the application of electrical motive force was 
considerably widened; and the coaling facilities (the 
bugbear of most vessels) were amplified vastly, while 
the ammunition supply, by the introduction of a very 
novel feature, was increased to a degree considerably 
in extent of possible rates of fire. The advantage of 
this, apart from a bountiful feed to the gun station, is 
the speed with which a ready supply can be brought 
up to the firing position within a short while. 

The general dimensions and features of the ships are: 
Length on load water-line, 450 feet; breadth, extreme, 
at load water-line, 76 feet 10 inches; displacement on 
trial, not more than 16,000 tons; mean draft to bot- 
tom of keel at trial displacement, 24 feet 6 inches; 



maximum displacement, full load, 18,000 tons; mean 
draft at maximum load, 26 feet 9 inches; coal carried 
on trial, 900 tons; total coal bunker capacity, 2,200 tons; 
steaming radius, at 11 knots, about 7,000 knots; steam- 
ing radius, at full speed, about 2,500 knots; maximum 
speed, not less than 18 knots; maximum indicated 
horse power, estimated, 16,500; complement (flag-ship) 
officers, seamen and marines, 801. 

Trial displacement will mean vessel and equipment 
complete with 900 tons of coal, 66 tons of feed-water 
and two-thirds supply of ammunition and general 
stores. 

The hulls will be of steel throughout with the usual 




Putting on the Grip. 



Winding the Joint of the Head and Shalt. 



THE MAKING OF A GOLF STICK. 

cellular subdivisioning of the double bottom and the 
inner body. Some forty-odd of the water-tight doors 
and five of the armor gratings are to be closed by 
power from a central emergency station. These doors 
can be independently opened and closed by power — 
the pressure of a button starting the work, and their 
action is sufficiently slow not to catch anyone in 
transit. The advantage of the system is obvious in 
case of accident. The freeboard, at the line of the 
main deck, is nearly 18 feet, and runs uniformly from 
bow to stern. This insures good sea-keeping qualities, 
the ability to work the main battery in any kind of 
fighting weather, and airy and commodious quarters 
for officers and enlisted men, besides plenty of room 
for the stowage of hammocks where they can be kept 
dry and well-aired — a feature vital to the health of 
the crew. The arrangement of the forward upper 
bridge is somewhat novel, affording a very wide field 
Of observation, while the glazed bronze housing or 
screen at the center will completely shelter the people 
at the wheel from driving spray. There will also be 



a bronze chart house on the lower bridge deck (non- 
magnetic) in which the standard binnacle will be kept 
free from the influence of steel work. The conning 
tower on these ships, which will be 9 inches thick, is 
located immediately below the upper bridge, a deck 
higher than neretofore. This insures a wider field 
of observation for the commanding officer in action. 
The armored tube from this tower to the protective 
deck is 6 inches thick. A signal tower, 6 inches in 
thickness, of steel, is located aft on the superstructure 
deck just abaft the mainmast. 

The hull is primarily protected by a broad water-line 
belt of armor 9 feet 3 inches wide throughout the 
range of maximum thickness and 
8 feet wide thence to the bow 
and to the stern. Amidships, for 
a distance of 92 feet, this belt 
will be 11 inches thick. Theme 
forward and aft, respectively, for 
a distance of 93 feet, it will taper 
from 9 to 7 inches. The next 
run of 37 feet will range from 
7 to 5 inches. For 34 feet fol- 
lowing this the armor will be 5 
inches thick, and thence to the 
bow and to the stern it will di- 
minish to 4 inches. The sides im- 
mediately above the water-line 
belt as high as the gun deck and 
for a fore-and-aft distance of 284 
feet will have armor 6 inches 
thick, while the space occupied 
by the 7-inch guns on the gun 
deck will be protected by 7 
inches of armor for a distance of 
236 feet. Athwartship bulkheads 
at the ends of the thickest side 
armor will be 6 inches thick, and 
athwartship bulkheads at the 
ends of the lighter side and case- 
mate armor will be respectively 
6 and 7 inches thick. The protective deck, which 
extends from bow to stern, will be an inch and a half 
thick on the fiat over the engines and boiler spaces; 
on the slopes forward and aft it will be 5 inches thick. 
A coffer dam 30 inches thick will be worked from end 
to end of the ships between the protective and the 
berth decks; and on the berth deck, forward and abaft 
the transverse armor respectively, there will be an- 
other coffer dam of the same thickness, but only 3 
feet in height. The protection thus afforded the ends 
of the ships is pretty thorough. 

The armament will be: Main battery — Four 12-inch, 
eight 8-inch, twelve 7-inch breech-loading rifles. Sec- 
ondary battery — Twenty 3-inch, 14-pounder rapid-fire 
guns, twelve 3-pounder semi-automatic guns, six 1- 
pounder automatic guns, two 1-pounder semi-automatic 
guns, two 3-inch field pieces, two machine guns of .30 
caliber, six automatic guns of .30 caliber. 

The 12-inch guns will be mounted in two elliptical 
balanced turrets, of the barbette type, with slanting 
fa„es. These turrets will have face plates 12 inches 
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Drawing by F. C. Skerrett. 
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thick, the rest of the armor being 8 inches thick, with 
top plates of 2 1 /-! inches. The barbettes, which will 
rise from the protective deck to about 4 feet above the 
main deck, will be generally 10 inches thick, except 
to the rear of the transverse bulkheads, where it will 
be 7 1 /-! inches thick. These turrets will turn through 
arcs of 270 degrees, and be under complete electrical 
control, as will also be their hoists and their loading 
and training mechanisms. The 8-inch guns, also 
mounted in pairs, will be placed in four turrets of the 
same type, on the main deck, at the corners of the 
superstructure. The 8-inch turrets will have front 
plates of 6VL> inches, and a general thickness elsewhere 
of 6 inches. Their barbettes will be 6 inches thick 
where exposed and 4 inches thick at the rear. The 
tubes leading below to the protective deck will range 
trom 3% to 3 inches thick for the lower half. The top 
plates will be 2 inches thick. These turrets, also under 
electrical control, will swing through arcs of 120 de- 
grees. The 7-inch guns will be mounted in two broad- 
sides on the gun deck and protected by continuous 
armor 7 inches thick and stout shields 3 inches thick. 
The guns will be on pedestal mounts, and the re-enter- 
ing ports will admit of stowing the guns within the 
line of the side armor, the advantages of which are 
plain in rough weather and while lying at a dock. 
The arcs of fire of these pieces will be 135 degrees, 
and the forward and the after gun on each broadside 
will be able to Are directly ahead and directly astern, 
respectively, thus giving a bow or stern Are of two 
12s, four 8s and two 7s from the main battery. The 
14-pounders will be variously distributed. There will 
be one on each bow forward on the gun deck, two on 
each quarter aft on the same deck, three in a bunch 
amidships on the main deck, and the rest on the ham- 
mock berthing fore and aft on the superstructure deck. 
Where mounted on the main deck and the gun decks, 
they will be protected by local armor, 2 inches thick, 
of nickel steel. The 7-inch guns are separated one 
from the other by splinter bulkheads of nickel steel 2 
inches thick. 

The 3-pounders are mounted on the tops of the tur- 
rets and on the superstructure deck and bridges, while 
the smaller pieces are placed in the fighting tops. All 
of these guns have wide arcs of fire and are placed 
where they can best do their prime work of repelling 
torpedo-boats, both surface and submarine, and of at- 
tacking an enemy's light armor and unprotected parts 
and open gun-stations. 

The ammunition and shell rooms are so arranged 
that about one-half the total supply will be carried at 
each end of the ship. The allowance is a very liberal 
one, amounting to nearly 600 tons. The ammunition 
tor the 7-inch and smaller rapid-fire guns will be con- 
veyed by hoists directly from the ammunition rooms 
or passages to the deck on which required, or as near 
that as possible. These hoists will be driven at a 
constant speed by an electric motor and will be ar- 
ranged to deliver seven pieces per hoist a minute. 
The 7-inch guns will have a hoist apiece. For the 
3-inch there will be fourteen hoists, and for the 3 and 
1-pounders there will be combined hoists. To supply 
the 7-inch hoists there will be four ammunition con- 
veyors, operated electrically, fitted in the passages and 
running directly from the handling rooms to the base 
of the hoists. These conveyors are really traveling 
sidewalks, and all the men have to do is to pass them 
from the door to the moving platform, and the plat- 
form delivers them wherever needed. This is an es- 
sentially novel feature, and will completely revolu- 
tionize the rate of delivery heretofore attained any- 
where. The turret guns have regular ammunition 
hoists operated by electricity and leading directly from, 
the handling rooms or the ammunition passages to 
the turrets. 

A comparison between the batteries of these ships 
and the British battleship "Commonwealth," rates of 
fire and muzzle energies being duly considered, show 
the "Connecticut" and "Louisiana" to be distinctly su- 
perior. 

The propelling engines will be vertical, twin-screw, 
4-cylinder, triple-expansion engines, having cylinders 
of 32.5, 53, 61, 61 inches in diameter, with a common 
stroke of 4 feet, and a speed of 120 turns a minute at 
18 knots. These engines will be in two separate water- 
tight compartments. Steam at a working pressure of 
250 pounds will be supplied by twelve water-tube 
boilers of the Babcock & Wilcox pattern, and they will 
have a total grate surface of not less than 1,100 square 
feet and a total heating surface of 46,750 square feet. 
Forced draught will be on the closed ash-pit plan with 
a pressure of 1 inch of water. The three funnels will 
be 100 feet above the keel line. Feed-water will be 
carried in the double bottom. The refrigerating plant 
will be equal to the cooling effect of a daily output of 
three tons of ice. This plant will be of the .dense-air 
type and will have leads to the magazines for use in 
case of a dangerous rise of temperature therein. The 
evaporating plant, of not less than four units, will 
have a daily output of 16,500 gallons of fresh water, 
and the distilling apparatus will have a diurnal ca- 
pacity of 10,000 of drinking water. All of the ven- 



tilating blowers will be driven by electricity — those 
for forced draught by steam. There will be a laundry, 
a mechanical bread-mixer and a special bakery plant 
apart from the regular ship's galleys. 

The electrical generating plant will consist of eight 
100-kilowatt steam-driven generating sets, ail to be of 
125 volts pressure at the terminals. There will be s'x 
electrically driven generators for supplying power to 
turret turning motors. The ship will carry six search- 
lights of 30-inch pattern, and there will be no fewer 
than 1,100 electric light fixtures otherwise, besides 
truck-lights, signal lamps and a number of diving 
lamps. There will be six portable ventilating sets of 
V± horse power and forty-five 1-12 horse power desk 
and bracket fans, and eight 1-6 horse power bracket 
fans. These, with the thirty-three large blowers, will 
be able to keep up a pretty comfortable circulation of 
fresh air. All boat cranes, anchor cranes, deck 
winches, ash hoists and tools in the machine shop will 
be driven by electricity. 

Wood will be reduced to a minimum, and all of it, 
with the exceptions of decks exposed to weather and 
some few articles of furniture, will be fireproofed. As- 
bestos sheathing and mill board w:ill cover the outer 
hull plating in living spaces; and metal ceiling will 
be fitted to the outer hull in all living quarters not 
sheatned with non-conducting material. Quarters will 
be. provided for an admiral, his chief of staff, the com- 




A WATER-WHEEL DRIVEN BY A FLOWING WELL. 

manding officer, nineteen wardroom officers, nineteen 
junior officers and ten warrant officers. 

The ships will carry twenty boats, including two 
36-foot steam cutters and a fine 50-foot picket launch, 
which will be especially useful for shore communica- 
tion and in going from ship to ship in rough weather, 
and also in convoying landing parties. 

The coaling arrangements will be quite unique. 
They will consist of six electrically-driven deck 
winches and a dozen booms — six on each side, together 
with all necessary fixed chutes, etc. The booms will 
be so placed that three can be worked to a barge, and 
it will be possible to coal from four barges at a time 
— two on each side. Some of the working gear will 
be automatic, ft is not possible to tell now just what 
the rate of coaling will be, but it is manifestly sure to 
be much more rapid than any present system. 

The nation is to be congratulated upon the promise 
of these ships; and Chief Constructor F. T. Bowles has 
marked the first ships designed under his administra- 
tion of the Bureau of Construction and Repair with 
a stamp of distinct advance over anything yet turned 
out by the department, and every contributive bureau 
has lent its best efforts within its province. 



POWER FROM AN ARTESIAN WELL. 

Our engraving shows perhaps the only power water 
wheel in America driven by an artesian well, ft is at 
St. Augustine, Florida, and supplies power to a wood- 
working shop. The wheel is 16 feet in diameter, the 
well 6 1 /!' inches' and 240 feet deep. Since the well does 
not supply power enough, however, a second well has 
been driven nearby to reinforce the present one. The 
new well is 8 inches in diameter. The contractor first 
drove an 8-inch iron tube about 150 feet through the 
sand, when he struck bedrock. On drilling into this 
some 50 feet, water overflowed in considerable quantity, 
but it was not until he penetrated quite through the 
rock strata (about, 100 feet thick) that the well gave a 
normal volume of water. 

The Navy Department has decided for experimental 
purposes to equip the torpedo boat "Rogers" for the 
use of oil fuel. 



Engineering Notes. 

It is said that by June, 1903, the Tehuantepec Rail- 
road, across the isthmus of that name in Mexico, will 
compete with the Panama route and the American 
overland lines for a share of the shipments between 
the Atlantic seaboard and the Pacific coast. 

The aggregate tonnage of launches on the Clyde dur- 
ing, the month of May constituted a record which has 
only been twice before exceeded in the whole history of 
Clyde shipbuilding. Twenty-three steamers were 
launched, of a total of 54,960 tons; three large sailing 
ships, totaling 5,676 tons; two steam yachts, of a total 
of 465 tons, and six sailing yachts of an aggregate of 
135 tons. The shipbuilding industry on the Clyde is 
remarkably prosperous at the present time, and not- 
withstanding the above abnormal output of new vessels 
the berths are filled up with fresh orders amounting 
to about 50,000 tons. 

The British government has been requested to sanc- 
tion the construction of an important railroad from 
Berbera, on the North Somali coast, to a spot adjoining 
Harrar, just inside the Abyssinian frontier, to provide 
rapid communication between the latter country and 
the sea. The distance is about 220 miles. The rail- 
road is to be a lightly built one, and will cost $3,750,000 
to construct, unless the promoters follow a route over 
the formidable Harrar escarpment. On this outlay the 
government is asked to guarantee a return of 3 per 
cent — a relatively small sum. The Emperor Menelik 
favors the construction of the line, which would tap 
the trade of a most wealthy district and afford an easy 
and direct route for the conveyance of British manu- 
facturers into Abyssinia, in which country there is a 
heavy demand for such goods. 

Owing to the extensive and frequent bucklings that 
have recently occurred upon several of the torpedo 
boats of the British navy, the English Admiralty 
propose carrying out a series of severe experiments 
to ascertain the amount of "hogging'' and "sagging" 
strains the torpedo boat will withstand. The inability 
of this type of craft to stand the varying strains im- 
posed upon them by wave action, especially in rough 
seas, is attributed to structural weakness. The Ad- 
miralty are preparing one of the drydocks at Ports- 
mouth specially for the tests, which are to be carried 
out on the torpedo destroyer "Wolf." The vessel will 
first be "sagged" by being suspended by the head and 
the stern only from two platforms, one at each end, 
all support being removed from beneath the middle 
portion of the ship. She will be "hogged" by being 
balanced in the center of her length across a pile of 
timber, so that the full weight of the vessel is thrown 
fore and aft. By means of these experiments the 
Admiralty anticipate obtaining reliable and conclu- 
sive evidence as to whether, as is generally contended 
by marine experts, a destroyer's hull is so weak that 
her back will break when she is lifted by the sea 
fore and aft in such a manner that there is a wave 
hollow beneath her center, or when a wave lifts her 
amidships, leaving stem and stern unsupported. 

Engineering says that the Cunard Steamship Com- 
pany is with characteristic caution considering the 
question of 24-knot ocean liners in all its bearings. 
Hitherto the company has merely asked three firms, 
Vickers Sons & Maxim, of Barrow; the Fairfield Ship- 
building Company, of the Clyde, and Messrs. Brown, 
to submit three alternative designs for a vessel 700 
feet long and with speeds of 24, 23 and 18 knots an 
hour, along with an estimate of the first cost and 
information regarding crew and coal expenditure. In 
this way the company raised the whole question of 
whether the game was worth the candle. The "Cam- 
pania" and "Lucania," of 12,500 tons burden, to make 
22 knots speed developed 28,000 indicated horse 
power. To make 23 knots would necessitate a larger 
and more costly ship, besides an additional 8,000 indi- 
cated horse power; while to make 24 knots it is 
estimated that a ship would require 48,000 indicated 
horse power. It would thus come about that to add 
two nautical miles to the hourly speed would mean 
an additional 290 tons of coal to be consumed daily. 
This would mean a consumption of 750 tons per day, 
or 1.3 tons per mile steamed. Engineering points 
out that an 18-knot steamship would consume less 
than half this amount of coal per day, while the ex- 
penditure in wages and engineering would be corre- 
spondingly lessened. It remarks, futhermore, that 
such a vessel could profitably carry a large cargo, as 
her machinery would require only half the weight 
and space of the swifter vessels. It does not pay 
to take a cargo at a high speed. On the other hand, 
there is the opportunity of securing higher passenger 
rates. Many Americans insist on traveling on fast 
ships. There is also the factor of larger Admiralty 
subventions made justifiable by the ships being an 
addition to the resources of the country in time of 
war. It is stated that in consequence of the efforts of 
the American syndicate controlling the Dominion Line 
of steamers to capture the Boston trade the Cunard 
Line has decided to build a new ship to strengthen 
its traffic with that port. 
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MOTOR-PACED RACE ON 
A CYCLE WHIRL. 

Encouraged by the 
success which attended 
the presentation ot the 
first cycle whirl, in 
which cyclists competed 
with each other on a 
circular track small 
enough to be placed on 
an ordinary theater 
stage, it occurred to 
one of the leading ex- 
ponents ot bicycle rac- 
ing that a cycle whirl 
constructed for motor- 
paced racing would be 
equally popular. Of 
course this involved a 
much higher rate o£ 
speed, greater strains 
on the structure, and 
a considerably greater 
risk. The circular 

track of the first cycle 
whirl had a pitch of 
somewhere in the 
neighborhood of 45 de- 
grees; but with the 
higher speeds necessary 
with motor cycles it 
was necessary to raise 
the pitch from 45 de- 
grees to 60 degrees, and 
the new track, which 
looks for all the world, 
as will be noticed from 
the engraving, like a 

circular fence, was built with the slats inclined only 
30 degrees from the vertical. 

In determining the proper pitch of one of these 
whirls, the elements to be taken into account are the 
speed, the curvature and the resulting centrifugal 
force. When the motors with the racing contestants 
are speeding at a rate of 
from twenty to thirty miles 
an hour around a track, the 
centrifugal force tending to 
throw the weight to the out- 
side of the circle has to be 
counteracted by inclining 
the rider and his wheel at 
such an angle to the inside 
of the circle that the pull of 
gravity downward shall, as 
closely as possible, equi- 
libriate the pull of centri- 
fugal force to the outside of 
the circle. The resultant of 
the equilibrium will be a 
force acting normally to the 
surface of the track. Theo- 
retically it would be possi- 
ble to run a wheel at sev- 
enty-five or a hundred miles 
an hour around a track of 
the size shown in our illus- 
tration. Of course, the 
track in this case would 
have to be almost perpen- 
dicular, and the wheels 
would have to be built up 
of exceptional strength; for 
it will be readily under- 
stood that the resultant of 
gravity and centrifugal 
force acting normally to the 
track through the wheels, 
would exert a pressure on 
the track much greater 
than that which is due to 
the weight of the rider and 
his wheel when he is travel- 
ing on level ground. In the 
so-called race which is here- 
with illustrated, the woman 
rider invariably won the 
event. All that she had to 
do in passing her opponent 
was to run down to the 
lower edge . of the track, 
where, of course, she was 
covering much less distance 
in each lap than her oppo- 
nent who was riding on a 
circle of larger diameter. 
Great care had to be taken 
in the selection of the ma- 
terial and in the construc- 
tion of the track. It was 
strongly braced with iron 




MOTOR-PACED RACE ON A CYCLE WHIRL. 

Inclination of track only 3u degrees from the vertical. 

intersection of the slats with the circular frame. 
Judging from the speed that was accomplished, the 
track must have presented less friction than one 
would suspect. The effect produced when the four 
riders were moving at full speed was most interesting. 
They appeared at times to be standing out almost 




horizontally from the 
slats; and the whole 
exhibition was an ex- 
cellent object lesson in 
practical mechanics. 

■ • » 

BURNING OIL GUSHER 
IN LOUISIANA. 
There is all the dif- 
ference in the world be- 
tween the burning of an 
oil tank, an incident 
which is familiar the 
world over, by reason 
of the many photo- 
graphic reproductions 
of such a sight and the 
stupendous conflagra- 
tions shown in our ac- 
companying illustra- 
tion of a burning oil 
gusher. The rapidity 
of the combustion of a 
burning oil tank is lim- 
ited by reason of the 
fact that combustion 
can take place only on 
the surface of the oil, 
and even then it is gov- 
erned by the amount of 
oxygen that can rush 
in from the surround- 
ing atmosphere to feed 
the Are. It is a slow 
process that takes 
many hours to com- 
plete. In the case of 
a burning oil gusher, 
however, the oil has been thrown into the air to a 
height of a hundred feet or more and at the rate of 
from 50,000 to 150,000 gallons per day. As it rises 
the resistance of the atmosphere causes the oil 
to break into a far-spreading spray, and this sub- 
division enables the oxygen of the air to mingle with 

"he burning mass and pro- 
duce the enormous confla- 
gration shown in our engrav- 
ing. This gu her was struck 
by lightning en July 15 and 
ignited. The fire burned 
with extraordinary fierce- 
ness for seven days and 
nights. It was only extin- 
guished after streams of 
steam and water from no 
less than a dozen boilers, 
which had been gathered at 
the well, were concentrated 
on the fire. 



and securely bolted at every 



Copyrigui Uug by Burnett Bros. 

BURNING OIL GUSHER, JENNINGS, LA. 

Struck by lightDmg J uly 15 ; extinguished July 22 by streams of steam and water from a dozen boilers. 



Prof. Bohuslav Brauner 
contributes to a recent 
number of the Journal of 
the Russian Physical and 
Chemical Society a paper on 
the position of the rare 
earths in Mendeleeff's peri- 
odic system of elements. 
After mentioning his ex- 
perimental and theoretical 
work concerning the ele- 
ments lanthanum, cerium, 
praseodymium, neodymium, 
thorium, etc., the author 
discusses the position of 
these elements in the peri- 
odic system, and the four 
different ways in which it 
may be attempted to place 
them in it. With Mr. Steele, 
of Melbourne, he comes to 
the conclusion that this 
group of elements repre- 
sents a sort of node in the 
periodic system, between 
cerium and an unknown 
element which has the 
atomic weight of 180. This 
interperiodic group is a con- 
tinuation of the eighth se- 
ries, which ends with the 
platinum elements; gold ap- 
pears in such case as the 
first member of the ninth 
series, and not of the elev- 
enth. In the twelfth series 
the first members are, prob- 
ably, radium, thorium and 
uranium. This addition 
seems, in Mendeifceff's opin- 
ion, to deserve serious at- 
tention. 
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RECENTLY PATENTED INVENTIONS. 

Agricultural Implements. 

HAKE. — A. S. Elliott, Mechanisville, Iowa. 
This rake is specially adapted for use in 
gathering cut stalks, which lay in windrows, 
into shocks, preparatory to burning or other- 
wise disposing of the stalks. The invention 
embodies an improved construction of the rake 
head in which the teeth are clamped against 
possible endwise or lateral displacement. 

CULTIVATOR.— W. F. Cahoon, Sumrall, 
Miss. The cultivator embodies an improved 
form of bent teeth which operate in connec- 
lion with the frame in such manner that they 
can be adjusted to throw to or from the 
plant, as may be desired. The teeth may be 
adjusted independently of each other and the 
implement acts to thoroughly pulverize the 
soil before it is shoved up to the plant. 



Apparatus for Special Purposes. 

STEAM-HEATING SYSTEM.— W. E. Rows. 
Richmond Hill. X. Y. This is a gravity steam- 
heating system and it is so arranged that the 
user can control the amount of heat radiating 
from any radiator in the system to insure 
proper heating of rooms to a predetermined de- 
gree, and to provide a free return of the 
water of condensation to the steam generator. 
APPARATUS FOR DEFECATING LIQUIDS. 
— J. E. IIatton, Santo Domingo city. Santo 
Domingo. This apparatus is arranged to purify 
liquids, such as cane juices, and the construc- 
tion is of such character that the work done 
will be automatic, thorough and continuous. 
Means are also provided for regulating and 
maintaining a uniformity of heat while the 
work is in progress, and also to regulate the 
alkalization of the liquid. 

SOOT-CLEANER FOR STEAM-P.OILERS.— 
William Eiciielkkkger. Windber. Pa. Mr. 
Eichelberger has designed an improved soot- 
< leaner for steam-boilers, whereby the deposits 
of carbon or soot on the interior ^urfaces of 
the boiler will be removed by the pressure of 
gaseous fluids, such as steam or air, and the 
accumulated soot conveyed and discharged into 
an ash-pit or any other place. 

AIR-COOLING, DRYING AND PURIFYING 
APPARATUS.— W. L. Moore, Washington, 
D. C. This apparatus will be found useful 
for cooling, drying and purifying the air in 
buildings and other places, and for keeping 
meats, produce or anything that requires low 
temperature. The air is passed through metal 
pipes which are surrounded by melting ice and 
chloride of sodium, chlorid of calcium, or other 
chemicals to lower the melting point of ice, 
and as the air passes through these pipes, it is 
caused to lose more of its heat and finally by 
gravity to be discharged through the bottom of 
the apparatus. 

RETORT FOR WOOD DISTILLATION. - 
W. B. Chapman. Boyne City, Mich. The retort 
and the setting for the same are adapted for 
use more particularly in wood distillation, for 
the production of wood-alcohol, charcoal and 
other by products. The retort consists of cor- 
rugated sheets of relatively thin metal anchored 
at suitable points along its length, which 
sheets by departing from straight lines and 
buckling or curving sidewise. more or less, 
from expansion and contraction, take up locally 
all destructive strains. 

FURNACE FOR RETORTS. — W. B. Chap- 
man. Boyne City, Mich. The invention relates 
to a novel form of furnace and furnace setting 
for retorts, especially such as are used in the 
dixl illation of wood to produce wood-alcohol. 
The construction enables the use of solid fuel, 
instead of natural gas, whereby a uniform heat- 
ing is obtained at much less cost and the fur- 
nace is useful in localities where natural gas 
cannot be obtained. 

PULP-SEPARATOR. — J. K. McLaughlin, 
Au Sable Forks, N. Y. The imvention relates 
to the manufacture of wood pulp by the sul- 
phid process and provides an improved sepaf^ 
a tor for pulp mills which is arranged to insure 
a (puck and thorough separation of the stock 
from the acid. 



Hardware, 

NUT-LOCK. — Frank Hart, Newcastle, Pa. 
This improved nut-lock is applicable to all 
classes of machinery wherein it is desired to 
lock a nut from turning. The device consists 
of a washer having flanges adapted to engage 
the side faces of the nut and anchor lugs, 
which prevent the washer from turning. 

HAND DOWELING-GAGE. — J. Corliss, 
New York, N. Y. This gage is particularly 
useful in building frames of doors, windows 
and the like, and insures the boring of holes 
with extreme rapidity and absolute accuracy. 
The instrument may be readily adjusted to 
work of all sizes, and may, therefore, be found 
useful in all branches of house-carpentry- 

COUPLING FOR CABLES, ROPES, ETC. — 
T. Darlixg, Marietta, Ohio. The invention 
provides a simple construction for coupling 
cables, which may be easily and quickly ap- 
plied or removed. In well-drilling machinery 
the operating engine is often located remote 
from the scene of operations and an inter- 
mediate cable -is employed. The attachment 
of the cable to the several parts or the union 
of lengths of the cable must be performed 
with exactitude to secure the best results, and 
this may be done with Mr. Darling's improved 
coupling. 



Machines and Mechanical Devices. 

MORTISING-MACIIINE.— C. J. Seaquest, 
Silver lake, Wash. Mr. Seaquest in this in- 
vention provides a handy tool for woodwork- 
ers. It comprises a mortising machine which 
is of simple construction and may be actuated 
by hand in a very easy manner to accurately 
form mortises in woodwork. 

AUTOMATIC GRAIN WEIGHER.— -A. and 
J. II. Mc'Lhod, Marietta, Kans. The grain 
weigher belongs to that class in which the 
grain is received in a stationary hopper and 
discharged therefrom into a movable weighing 
hopper so connected with the graduated weigh- 
ing machine as to tilt the same when duly 
filled, whereupon the gate of the hopper is 
opened to allow discharge of its contents. The 
improvements lie in the receiving hopper and 
weighing hopper and means for cutting off 
the discharge of grain into the latter. A 
new construction is also provided in the gates 
of the weighing hopper and in the means 
for recording the weight of the grain. 

COMBINED CORN COOKING AND CAN- 
NING MACHINE. — L. S. Fleckenstein, 
Easton, Md. Mr. Fleckenstein has provided 
by this invention an improved machine for 
cooking corn and canning the same. This 
machine is distinguished by its simplicity of 
construction, economy of manufacture and 
ease and efficiency of operation. 

MACHINE FOR CUTTING VEGETABLE 
ROOTS. — H. Webb, Ashton, Mich. The chief 
or distinguishing feature of this improved ap- I 
paratus for cutting vegetable roots lies in 
the employment of a hollow, rotary drum, 
having an eccentric portion and a series of 
cutters arranged on the periphery of the same 
in a peculiar manner, whereby great advan- 
tages are attained. 

MACHINE FOR HANDLING VEHICLES.— 
G. E. and .7. S. Myers, St. Joseph, Mo. These 
inventors employ two trucks of peculiar con- 
struction and two inclined rails for said 
trucks whereby the wheels of a vehicle may 
be raised from the ground by merely backing 
the vehicle onto the trucks. The vehicle is 
automatically released from the trucks in pull- 
ing it off the same, and the trucks are left in 
position for jacking up another without re- 
quiring any special manipulation. 

PHOTOGRAPHIC SHUTTER.— W. F. Fol- 
mer, New York, N. Y. Through an especial 
arrangement of this shutter th^ exposure 
automatically diminishes as it reaches the sky 
line, giving the foreground greater exposure 
than the sky. The exposure may be accu- 
rately controlled from the interior of the box 
and means are provided for setting the ex- 
posure opening through the medium of a 
scale upon the focusing glass. 



Electrical Apparatus. 

CIRCUIT-CLOSER.— D. F. Mulkey. Soddy. 
Tenn. This improved circuit-closer is particu- 
larly adapted for burglar alarm systems in 
banks, hotels, residences, etc. The circuit- 
closer may be closed by a person stepping 
upon it, or it may be operated by the opening 
of a door or window. 

COMPOSITION FOR USE IN SECONDARY 
BATTERIES.— C. T. J. Opprhmann, 2 Wyn- 
yatt Street. Clerkenwell. London. England. 
Mr. Oppermann is the inventor of improve- 
ments in secondary batteries which increase 
the efficiency and durability of the battery 
by rendering the active material harder and 
less liable to disintegration and insuring more 
complete and more uniform chemical action, 
so as to avoid buckling of the plates. 



Railway Improvements. 

RAIL-JOINT.— C. C. Osenhaugh and R. L. 
Gibson, Remington, Penn. These inventors 
provide an improved joint for joining railway 
rails, bridge trusses and the like. The joint 
will grip the meeting ends of the rails with- 
out the use of bolts and nuts, and will permit 
the expansion and contraction of the rails 
without danger of buckling. 



Engineering Improvements. 

AUTOMATIC CURRENT-MOTOR. — John 
Rokii, Oroville, Wash. This current-motor 
is adapted to convert the energy of a flowing 
stream into reciprocating or rotary motion for 
driving si pump or other mechanism. The 
motor can be used in shallow streams ns well 
as in streams of considerable depth, and all 
the working parts are located above water, 
whereby thoy may be easily adjusted by the 
mechanic. 



Vehicles and Their Accessories. 

WHEEL. — A. A. Yrouin., 171) George Street, 
Glasgow. Scotland. The invention applies to 
wheels adapted for carriages of various de- 
scriptions and cycles, but may also be used for 
other purposes. It is more especially an 
improvement in that class of wheels in which 
some form of spring is interposed between 
the center or hub. and the spokes that extend 
to the rim or fellev. 

STORM-CURTAIN.— J. W. Ktmmons, P.loom- 
ington. Ind. The curtain may be readily ad- 
justed to protect the occupant of a vehicle 
from stormy weather, and is so arranged that 
it may be fastened back, when not required for 
use. in such a manner ns not to interfere 
wllli (lie lower! Tig of the top. The curtain 
will also yield to the movements of the top 
.when the vehicle is in motion. 



Miscellaneous Inventions. 

STOVE. — W, Heuermann, Sedalia, Mo. The 
invention provides improved means for forc- 
ing the circulation of the products of combus- 
tion in order to secure the maximum heating 
results therefrom. These means are embodied 
in a novel construction and combination of 
parts. 

STOVEPIPE-HOLDER.— J. S. Rhodes. East 
Las Vegas, New Mexico Ty. The stovepipe- 
holder is adjustable in its parts so as to adapt 
it for general service and permit its applica- 
tion to stovepipes of different diameters, and 
also enable its hooked engagement with chim- 
ney walls of different thicknesses, whereby 1o 
clamp and hold the pipe in an aperture in the 
chimney wall and prevent it from retrograde 
movement therein. 

FOUNTAIN-PEN.- R. C. Paine. Bethel. N. 
Y. The improved fountain-pen insures a ready 
and continuous flow of ink to the pen point 
and will automatically drain the pen point of 
all ink when the pen is held with the point 
upward. When the cap is screwed on, no leak- 
age can take place, even though the pen be 
he carried point downward. 

COMPOSITION FOR CLEANING AND PRE- 
SERVING METALS.— AV. C. Obekwaldek, New 
York, N. Y. By means of this invention silver 
or other metals may not only be thoroughly 
and easily cleaned of discoloring oxides and 
other accumulations adhering thereto, but the 
subsequent formation of these oxides may be 
effectively prevented. 

WHEELBARROW.— W. A. House and W. F. 
Hosken, Covington, Ivy. The wheelbarrow is 
adapted for use in carrying articles of differ- 
ent sizes such as milk cans, barrels, stoves, etc. 
The handles are adjustable toward and from 
each other for the purpose of accommodating 
them to the different sizes of articles to be 
carried. 

BOTTLE-NIPPLE.— Philip Gauss, New 
York. N. Y. The nipple comprises a non-col- 
lapsible mouthpiece, so that the opening or 
duct through it cannot become closed by ex- 
ternal pressure or by vacuum occurring in the 
bottle. The mouthpiece is oval in cross-sec- 
tion, adapting it for the child's mouth, and 
it is given a proper degree of elasticity. 

FOLDABLE STOOL.— P. R. Anton, Topeka, 
Kan. By this invention Mr. Anton provides a 
stool of novel construction which will afford a 
strong, light and comfortable seat when ad- 
justed for use and which may be folded into 
a very compact package for storage or trans- 
portation. 

STIRRUP-STRAP.— L. P. Welljian, West 
New York, N. J. Stirrup-straps as usually 
employed are made of leather, and in use the 
strap is doubled and hung on the saddle with 
the buckle end, forming a thick, unsightly 
bunch. The purpose of this invention is to 
overcome this fault by providing single straps, 
preferably made of metal in hinged sections. 
The lower portion of this strap holds the 
stirrup at an angle to the rider's foot and at 
an angle to the side of the animal. 

SACK-RACE STRUCTURE.— J. J. Werner. 
Brooklyn. N. Y. This invention provides a 
new amusement in which cars appearing to 
carry sacks are adapted to travel up and 
down undulating tracks. The sack sections, 
which contain passengers. are pivotally 
mounted in the cars and are spring-controlled 
in two opposite directions, enabling the occu- 
pants by enegetic movements of their bodies 
to add to the velocity of the cars to a greater 
or less extent. This, if two adjacent tracks 
are provided, will permit parties traveling on 
one track to race with others moving upon 
an adjoining track. 

FUNNEL. — J. de St. Legiek, Hicksville, 
N. Y. The funnel or strainer is so constructed 
that the straining member may be quickly and 
conveniently secured in a straining position 
in the body of the funnel, and as readily se- 
cured when desired in a position which will 
leave unobstructed communication between the 
body and neck of the funnel. 

SMOKE-CONSUMER.— W. T. Keogh. New 
York, N. Y. This smoke-consumer belongs to 
the type in which steam is used. The con- 
struction is very simple and efficient, and does 
not contain any part which will readily be 
burned out. The smoke-consumer has also the 
advantage that it can be readily applied to 
machinery now in operation with compara- 
tively few structural changes. 

MEASURING DEVICE. Christian Chris- 
tmnsen. Escanaba, Mich. This device is more 
particularly designed for use of opticians and 
eye specialists to fit spectacles and eyeglasses 
by obtaining accurately the necessary measure- 
ments- such as pupilary distance, temple dis- 
tance, height or depth of the nose angle of 
the nosepiece. length of the temple, and width 
at the base of the nose — thus insuring proper 
fitting of the eyeglasses or spectacles to a 
wearer's face. 

STRETCHER. -F. X. Aionrk. Jersey City, 
N. J. This sectional stretcher is so con- 
structed that the body portion may be parted 
beneath a patient and the patient laid upon 
a bed without being turned or unduly jarred 
when the stretcher is removed. The construc- 
tion Is very simple, and the stretcher may be 
used with or without attached blankets. 

Note. -Copies of any of these patents will bo 
furnished by Muni) & Co. for ten tents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



Business ana Personal Wants. 



READ THIS COLUMN CAREFULLY.— You 
will rind inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information. In every case it is neces- 
sary to give the number of the inquiry. 
MUNN & CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 3031.— For makers of woodworking 
machinery for panelling. 

Autos.— Duryea Power Co., Reading, Pa. 

Inquiry No. 3<I3'i.— For the manufacturers of the 
Peerless Ice Cream Freezer. 

For logging engines. J. S. Mundy, Newark, N. J. 

Inquiry No. 3033.— For makers of Edison's pat- 
ent steel. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 3034.— For makers of aluminium to 
do special work. 

WATER WHEELS. Alcott & Co.. Mt. Holly, N. J. 

Inquiry IVo. 3035.— For machinery for making 
spools and bobbins tor factories. 

Handle & Spoke Moby. Ober Mfg. Co., 10 Bell St., 

Chagrin Falls, 0. 

Inquiry IVo. 3036.— For a soring or weight motor 
from lto2 h. p. 

Wanted.— Merchandise vendingslot machines. Gene 
Nobles, Prescott, Arizona. 

Inquiry No. 3037.— For machinery for making 
brick from sand and cement. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 3038.— For an attachment for a sta- 
tionary boiler to use crude »r other oils as fuel instead 
of coal. 

Die work, experimental work and novelties manufac- 
tured. American Hardware Mfg. Co., Ottawa, 111. 

Inquiry IVo, 3039.— For an oil burner for cooking 
and heating purposes. 

We design and build special and automatic machinery 
for all purposes. The Amstutz-Osborn Company, Cleve- 
land, Ohio. 

Inquiry No. 3040.— For makersof machinery for 
mixing and bottling medicine. 

Special and Automatic Machines built to drawings on 
contract. The Garvin Machine Co., 149 Varick, cor. 
Spring Streets., N.Y. 

Inquiry No. 3041.— For makers of burners for 
crude petroleum to be fitted to a small, horizontal 
steam boiler. 

Ideas Developed.— Designing, draughting machine 
work for inventors and others. Charles E- Hadley, 584 
Hudson Street, New York. 

Inquiry No. 3042.— For makersof small brass Or 
iron castings, such as curtain fixtures, etc. 

Tools for sheet metal stamping, metal patterns, gear 
cutting and light machine work. Racine Machine and 
Tool Works, Racine, Wis. 

Inquiry IVo. 3043.— For fiat coil springs, such as 
are in spring tape measuras or small clocks. 

Patenteed inventors will hear of something to their 
interest by addressing the Universal Inventors' Union, 
846 Ninth Avenue, New York. 

Inquiry No. 3044. — For cioth such as is used for 
tape measures. 

Manufacturers Of patent articles, dies, stamping 
tools, light machinery. Quadriga Manufacturing Com- 
pany, 18 South Canal Street, Chicago. 

Inquiry No. 3045.— For stamped sheet metal 
goods, such as match boxes, etc. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
ftngine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

Inquiry No. 304b'. — Fur parties to manufacture 
a soap-holding device. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Murni & Co., publishers, 361 Broadway, N.Y. 

Inquiry No. 3047.— For a dish-washing machine 
for a small household. 

Wanted.— Second-hand screw cutting lathe. Second- 
band electric motor, half horse power, alternating cur- 
rent, 104 volts, 60 cycles. W. A. Cornell, Pleasantville 
Station, N. Y. 

Inquiry No. 3048.— For manufacturers of paper- 
making machinery. 

Foreman Boiler Maker Wanted.— First-class 
man wanted for a modern shop building marine and 
stationary boilers, and doing boiler and iron ship re- 
pairs. Applicants will please state age, experience, 
nationality, and give names of previous employers. 
This is a good position for a good man. Address P. O. 
Box, 2685. Boston. 

Iniliiiry No. 3049.— For manufacturers of wood- 
engraving machines. 

$W Send for new and complete catalogue of Scientific 
and other Books for sale by Munn &Co., 361 Broadway, 
New York. Free on application. 

Inquiry No. 3050.— For the address af the Rich- 
ard Machine and Tool Co. 

Wanted —Capital to develop an invention in mining 
machinery. Only small sum need be risked to demon- 
strate. Immense field for business. A fortune to the 
right man. Address Capital, Box 773, New York. 

Inquiry No. 3051.— For dealers in copper tubing. 

Inquiry No. 305'-£.— For dealers in small metal 
tubing, also makers of rubber corks. 

Inquiry No. 3053.— For makers of presses for 
pressing and punching paper to be used on flower bou- 
quets. 

Inquiry No. 3054.— For small wheels of special 
dimensions for revolving-top tables. 

Inquiry No. 30.15.— For a spring motor similar to 
clockwork to run a sewing machine or a small boat. 

Inquiry No. 3056.— For machinery for calcimin- 
ing in several colors. 

Inquiry No. 3057.— For parties to manufacture 
brass articles, such as nuts, bolts, etc. 

Inquiry No. 3058.— For dealers in machinery and 
supplies for a broom factory. 
Inquiry No. 3050.— For ice-making machinery. 

Inquiry No. 3060.— For machinery for making 
soda water. 

Inquiry No. 3001 .— For makers of windmills. 

Inquiry No. 3062.- Fur parties that make models 
for small machines and apparatus. 

Inquiry No. 3063.— For manufacturers of shoot- 
ing galleries, mechanical or otherwise. 

Inquiry No. 3064. — For parties In miinu fact tire 
wooden novelties. 

*"<iiirrv No. 31HI5.— For manufacturers or dealers 
iu fireproof cloth. 



© 1902 SCIENTIFIC AMERICAN, INC. 



August 23, 1902. 



Scientific American 



127 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for .the Week Ending 

August 12, 1902, 

AND BACH BEARING THAT DATE. 

(.See note at end of list about copies of these patents.] 



Abdominal supporting bandage, M. T. Har- 
riett 706,715 

Adjustable chair, automatic, McKee & Saf- 

fell 706,991 

Advertising device, W. D. Butt 706,525 

Advertising match box and cigar tip cut- 
ter, combined, W. R. Moore 706,987 

Aeroplane covering, I. Lancaster. . . . 706,832 

Air brake order system, automatic, D. W. 

Jewell 706,828 

Air compressor, G. H. Abrams 706,871 

Air compressor, compound, G. E. Martin... 706,979 

Air feeding device, W. D. Douglas 707,053 

Air, means for utilizing compressed, E. 

Hayward 706,653 

Alumina, manufacturing, C. M. Hall 706,553 

Applicator, A. W. Ellington 706,732 

Armature winding for induction motors, A. 

H. Armstrong 706,508, 706,632 

Article attacher, H. H. Sims 706,697 

Astigamatically corrected wide angle ob- 
jective, C. J>. Goerz. 706,650 

Automobile, M. P. Bates 706,882 

Awning protector, C. H. Hansen 706,820 

Bait, trolling, J. J. Hildebrandt :... 706,941 

Bale press, S. J. Webb 706,618 

Ballot box, H. Droutlege 706,910 

Banana shipping case, H. Bitner 707,047 

Bath tub, folding- or collapsible, W. H. 

Gamble 707,060 

Bath tubs or the like, overflow attachment 

for, Merrle & Burnett 706,983 

Bearing, E. E. Hendrick 706,938 

Bearing, thrust, J. Porrltt 706,779 

Beating engine, F. P. Miller 706,985 

Bed guard, J. C. Fish 706,748 

Bed spring, M. Winters.. : 706,624 

Belt shifter arm, pressed metal, H. T. 

Hallowell 706,819 

Belt supporting mechanism, converter, E. 

S. Phillips 706,848 

Bicycle pedal, A. Pherson 706,594 

Bicycle stand, W. S. Bradbury 706,718 

Bill sheet and journal leaf, combined, J. 

T. Pirle, Jr 706,849 

Binder, loose sheet, J. B. Irving 706,949 

Binder, paper, F. N. Volkert 707,037 

Boat, submarine, J. P. Holland 706,561 

Book, manifolding sales or order, B. G. 

Merrill 706,769 

Boot or shoe, Gordon & Warren 706,551 

Boot or shoe protector, R. ChristenBen. 706,900 

Boring machine, B. R. Miller 706,582 

Bottle attachment, L. S. De Forest 706,806 

Bottle caps, tool for removing, W. L. Dun- 
ham 706,911 

Bottle neck, R. Hay .' 706,556 

Bottle, non-reflllable, J. Ewald 706,914 

Bottle stopper, A. Blumer 706,634 

Bottle stopper, S. Schwerln 706,693 

Box joint, B. A. Lange .-.. 706,763 

Box lid holder and label displayer, J. W. 

Wright 706,628 

Brace. See Plow brace. 

Bridge, swing, C. Worthington 707,044 

Bromindigo, making, M. von Gallois 706,921 

Brooder, W. P. Jones 706,953 

Buckle or fastener for bale ties or the like, 

clamp, W. R. Sturgiss 707,034 

Buckle, tongueless, G. Schneider. .' 706,857 

Bung and connection for beer barrels, 

valved, D. Beebe 706,884 

Bunsen burner, W. Kappel 706,830 

Buoy, W. S. Crouch, Jr 706,803, 706,804 

Burial casket, J. Koegel 706,960 

Buttonhole machine, automatic stop mechan- 
ism for, P. Fabisch 706,646 

Cable sleeve, C. M. Earl 707,055 

Calcining apparatus, plaster, A. Lawrence. 706,965 
Can and attaching a label thereto, T. C. 

Booth 706,635 

Can opener, M. L. Hawks ,. 706,823 

Cannon, automatic range finding sight for, 

I. N. Lewis 706,767 

Canopy, E. G. Burland 706,722 

Canopy for vehicles, folding, W. J. Slyder. 706,605 
Cant hook clasps, die for making, O. Rudd. 706,691 

Car body colster, G. G. Floyd 706,647 

Car body bolster, J. V. McAdam 706,680 

Car brake, R. E. Lockwood 706,672 

Car, convertible, H. Romunder 707,018 

Car, dump, F. S. Ingoldsby 706,662,706,663 

Car fender, O. M. Prouse 706,851 

Car grain door, railway box, J. W. Wood.. 706,626 

Car or engine replacer, F. J. Fewings 706,542 

Car platforms, trap door for, J. G. Lawler. . 706,833 
Car uncoupling mechanism, J. A. Chubb... 707,048 

Car wheel, M~ T. Davis, Jr 706,906 

Carbid holder, F. Slmonson 707,027 

Carbureter, J. Rush 706,600 

Card list or index, W. Lumley 706,838 

Cards, game, B. H. Sharp 706,603 

Carpet cleaning machine, J. C. Brady 706,892 

Cartridge holder, blank, M. J. Shimer 707,026 

Casting apparatus, P. Meehan 706,841 

Casting, truck end, C. T. Westlake 706,789 

Celery bunching device, Doppelmayr & 

Weber 706,643 

Chains or other traction means, automatic 
tension device for, M. T. A. Kubler- 

schky 706,962 

Chemical apparatus, R. C. Robinson 706,784 

Chuck, bur, T. R. Tierce 706,703 

Cigar gage and butt cutter, W. HefHey 706,936 

Cigar perforator, S. Mountford 706,679 

Cigar pocket, paper, O. L. Parmenter 706,998 

Cigarette former, G. S. Hammond 706,931 

Clarinet, W. Heckel 706,557 

Clasp, C. A. Bryant 706,522 

Cleaning paste and making same, A. Wol- 

pers 706,790 

Clock, electric, H. Gillette 706,817 

Clothes drainer, H. Blenkhorn 706,887 

Clutch, friction, E. Huber 706,660 

Coaster brake, C. Glover 706,649 

Coating one metal with another metal, S. 

H. Thurston 706,702 

Cock or faucet, R. F. Lindsay 706,573 

Coffee roaster, F. Krux 706,571 

Corn delivery device, Butcher & Hartwig... 707,065 
Corn, apparatus for the determination and 

decortication of Indian, Gaff & Gent... 707,057 

Corn husker, A. W. Richards 707,013 

Cotton chopper, J. T. Boyet , 706,889 

Counting and registering machine, C. D. 

Grimes, et al 706,652 

Counting machine, S. E. Helneman 707,062 

Coupling. See Hose or pipe coupling. 

Crate, R. DeWright ; ...706,908 

Crate, folding, H. I. Schrock 706,091 

Cream separator, J. Seither. 707,023 

Cross tie, J. E, Burns ... .. .* 706,523 

Crushing and pulverizing machine, L. Her- 
man 706,655 

Cultivator, A. J. ComBtock. 706,726 

Cultivator, F. G. Hoag 706,942 

Curette, C. W. Spauldlng 707,031 

Current motor, L. Sprague 706,698 

Current protection, system of strong, F. 8. 

Cook , . 707,051 

Curtain pole, ringless, H. H. Edgely. 706,539 

Cuspidor, S. H. Duncan ....706.638 

Derrick, A. Hodgson 706,943 

Diffusion, continuous, F. Kessler 706,669 

Display rack, B. N. Grimshaw 706,929, 706,930 

Ditching jack, C. E. & J. E. Dixon 706,807 

DomeBtic boiler, J. A. Bernardl 706,886 

'Door or window fastening means, J. W. 

<i Nlppert 706,995 

Door signal or alarm, H. C. Atkinson...... 706,878 

3Joor stop and catch, combined, J. Daniel. . 706,904 
Doors, means for automatically closing ' 

swinging, E. F. Huard 706,946 

Dough mixing and kneading apparatus, F. 

. Braekett 706,890 

Dress BhieM, E. M. Cowles.. 706,802 



Drill rod grab, J. H. Adams 706,872 

Drilling rivet holes in wheel hubs, machine 

for, G. H. Everson 706,811 

Drum stand, A. B. Hellenkamp 706,937 

Duplex hook for hitching straps, etc., E. H. 

Moorman 706,678 

Dye and making same, black sulfur, Levin- 
stein & Mensching , 706,969 

Dyeing, etc., apparatus for, E. Hindley, 

et al 706,657 

Dyeing, etc., apparatus for, C. Corron 706,801 

Ear drum, device for protecting the, F. D. 

Macbeth 706,975 

Egg opener, A. F. Gardanier 706,649 

Eggs, testing, C. Relnhardt 707,009 

Elbow and pipe, H. K. Blyth 706,888 

Electric cable, T. Rosati 706,599 

Electric distribution system, H. F. Parshall 706,591 
Electric light fixture, marine, G. L. Martin 706,578 
Electric lighting systems, regulation of, J. 

L. Crevellng 707,052 

Electric machinery, control of dynamo, E. 

R. Carichoff 706,723 

Electric meter, C. D. Haskins 706,555 

Electric meter, E. Thompson 706,612 

Electric switch, E. R. Carichoff 706,527 

Electric switch, F. A. Merrick 706,581 

Electric testing apparatus, P. E. Chapman. 706,798 

Electric wire conduit, R. W. Lyle 706,974 

Electric wires, device for stringing, J. W. 

Seaman 706,786 

Electrical apparatus, therapeutic, I. E. 

Shaffer 706,602 

Electrical circuits, terminal box for pro- 
tected, F. B. Cook 707,049 

Electrical distribution system, B. Fleming. 706,544 
Electrical distribution system, C. P. Steln- 

metz 706,607 to 706,609 

Electrical protector set, F. B. Cook 707,050 

Electrical switch or cut-off, P. Kennedy . . . 706,759 
Electrically controlled switch, W. L. R. 

Emmet 706,640 

Electricity, chemical generator of, E. L. 

Anderson 706,631 

Electrochemical apparatus, C. C. Clark 706,529 

Electrochemical generator, H. S. Amwake 

(Reissue) 12,019 

Electrode for storage batteries, C. W. Ken- 
nedy .,, . 706,568 

Elevator operating mechanism, W. W. Hub- 
bard 706,826 

Elevator stop, E. C. Edwards j 706,644 

Engine reversing gear, V. W. Clough 

706,637, 706,638 

Engine stop, H. Jones 706,952 

Engine tender, traction, A. Hildebrand 706,560 

Engines, sparker for explosive, H. H. & 

C. B. Segner 706,859 

Explosive engine, multiple cylinder, G. S. 

Andres 706,711 

Explosive vapor engine, four cycle, G. Erik- 
son 706,733 

Extractor. See Sinew extractor. 

Eyeglasses, J. Carter 706,899 

Eyeglasses or spectacles, ' C. O. Bailey 707,046 

Fan operating device, N. F. Warlick 707,040 

Fastener, W. B. H. Dowse 707,054 

Feed water heater and purifier, H. J. Rey- 
nolds 706,782 

Fence, W. Crabb '. 706,641 

Fence, wire, L. C. Hoover 706,562 

Fence, wire, C. S. Beebe 708,883 

Field gate, C. P. Nlles 706,683 

File, J. D. Allen 706,630 

Filter and hydraulic press member, M. A. 

Smith 707,029 

Filter for recovering the liquid from slimes, 
sands, pulp, or such like in connection 
with cyanid or other chemical applica- 
tions, revolving vacuum, G. & E. 

Fraser 706,920 

Fire escape, portable, M. J. Johnston 706,666 

Fire screen, C. Poyner 706,596 

Fireproof blinds, etc., spring roller for, W. 

R. Klnnear 706,569 

Fireproof cement, hydraulic, W. R. Knox.. 106,760 

Fish flaking machine, E. M. Lawrence 706,764 

Flashing lighthouse lanterns, electric switch 

for, F. Mackintosh-. 706,577 

Flood gate, J. D. Penn 706,776 

Floor key, electrical, E. C. Goodrich 706,927 

Floor laying and nailing machine, J. C. 

Daigneault 706,805 

Flue stop, J. Seither 707,022 

Fluid compressor, E. Sette 706,861 

Folding table, E. P. Van Alstyne, Jr 706,868 

Fuel, artificial, G. M. Dallas 706,533 

Furnaces, automatic feeder for straw burn- 
ing, J. A. Cowan 706,532 

Furniture clamp, W. L. Tuell 706,705 

Furs or skins, machine for removing hard 

and stiff halrB from, G. Lafrlque 706,964 

Galvanometer, C. L. R. E. Menges... 706,982 

Game apparatus, W. R. Hock 706,658 

Game apparatus, J. S. Akerman , . . 706,873 

Garment clasp, B. G. Clark 706,799 

Garment fastener, C. E. Kasselman 706,956 

Garment fastener and supporter, W. L. 

Dlnsmoor 706,909 

Garment supporter, F. Spiering... 707,032 

Garter, R. W. Schmelz 706,855 

Gas burner, A. Beler 706,633 

Gas burner, J. G. Koegle 706,761 

Gas burner, G. Lund 706,973 

Gas burner, Incandescent, E. W. Phelps... 706,686 

Gas burner, regenerative, E. H. Kelly '. 706,831 

GaB fixture valve, M. J. Graham 706,928 

Gas from carbonates in a continuous man- 
ner, apparatus for the production of 

pure carbonic acid, E. Luhmann 706,972 

Gas generator, acetylene, A. C. Einstein... 706,810 

GaB meter, prepayment, J. Geen.... 706,922 

Gas producer, J. A. Herrick , 706,939 

GaB producer and recuperative furnace, 

combined, A. J. Maskrey : 706,579 

Gear for varying speed and reversing, driv- 
ing, W. & G. F. Meischke-Smith 706,580 

Gear, reversing, L. R. Jones 706,667 

Gear, reversing, T. Holllday 706,752 

Gearing, multiplying, E. Benoit 706,794 

Gearing, variable speed, C. Stone 706,611 

Gem cutting machine, G. Purper, et al.... 706,597 
Glass finishing machine, L. T. Zimmerly ... 707,045 

Glass making machine, H. Golllngs 706,550 

Glass tombstones, etc., manufacturing, J. 

Q. Shaffer 706,863 

Glove, R. N. Carson 706,724 

Glove, J. Comrie 706,725 

Golf ball, E. Kempshall 706,758 

Governor, marine engine, M. F. Volkmann. 707,038 
Grading machine, electric road, J. W. Lang- 

fltt 706,671 

Grate, sqare shaking, F. W. FoBter 706,546 

Grater, N. P. Lucas 706,837 

Grit mill, English & Thompson 706,645 

Gun, spring, W. H. Pease 707,000 

Hame fastener, N. P. Erickson 706,912 

Hanger for transformers or the like, J. J. 

Wood 706,870 

Harp, K. Weigel 707,041 

Harrow, M. E. Johnson 706,951 

Harvester and shocker, combined cornstalk, 

H. Peckman 706,593 

Harvester, corn, E. D. Wallis 706,614 

Harvesting apparatus, peat, A. Dobson 706,535 

Harvesting apparatus, potato, E. Massey.. 706,981 
Heating and ventilating apparatus, J. Kall- 

gren 706,954 

Heating apparatus, Burger & Williams 706,796 

High chair, combination, G. A. Learned 706,835 

Hoist, etc., fluid pressure actuated, E. B. 

Ridgway 707,015 

Hook. See Duplex hook. 

Horseshoe, J. W. Fisher 706,543 

Horseshoe, soft tread, B. P. Marcley 706,768 

Hose bridge, G. H. Frazier, et al 706,816 

Hose or pipe coupling, H. A. F. Petersen.. 706,847 

Hose reel, swiveled, G. E. Le Mond 706,968 

Hub dust cap, S. T. Copenhaver 706,530 

Hub, vehicle, E. Keen 706,957 

Hydraulic jack, L. S. Pitcher 706,850 

Hydrocarbon burner, C. T. Pepper 707,001 

Ice, apparatus for manufacturing plate, E. 

Barrath 706.51 1 

Ice crusher for refrigerators, F. H. Nichols 706,773 

Ice, manufacturing plate, E. Barrath 706,510 

Indicating device, C. A. Christian 706,528 

Jar closure, W. B. McCrosky 706,771 

Journal box, A. G. Steinbrenner. 707,033 

Journal box lid, J. W. Stephenson 706,700 

Key fastener, ' B. B. Downard . . . . 706,537 

Key or musical Instruments, mechanism for' 

effecting varying touch of, L. Hupfeld. 706.&M) 
Knife cleaning machine, H. Michanx 706,677 



Knitting machine attachment, automatic 

circular, J. F. Bard 706,509 

Knitting machine stop motion, automatic, 

Martin & Palmer 706,839, 706,840 

Label with metal fastening clamp, W. Sieg- 
fried , 706,695 

Labels with adhesives, machine for coating, 

Jagenberg & Hogfeldt 706,757 

Lamp, C. E. Gervais v . 706/923, 706,924 

Lamp, electric arc, R. Fleming.... 706,545 

Lamp, electric arc, Gilbert & Lundin 706,547 

Lamp extinguisher, L. D. Lawrence, 706,572 

Lamp, oil, H. E. Bottlewalla 706,717 

Lamp shade holder, incandescent electric, 

R. W. Schmelz 706,856 

Lathe, F. Lorch 706,673 

Lathe, engine, W. T. S. Johnson 706,665 

Laundry purposes, polishing block for, M. 

Lehmann 706,967 

Lawn cutter and roller, motor propelled, 

W. P. Simpson 706,864 

Lawn sprinkler, P. Moderson 706,986 

Life buoy, night, C. C. A. E. Wiese 706,707 

Lifting gate, A. Miller 706,984 

Lifting jack, J. C. Barley 706,880 

Load retaining means for vehicles, W. M. 

Cain 706,797 

Location tracer, H. S. Bacon 706,713 

Lock, H. W. Simpson 707,028 

Locomotive emergency gear, W. W. Murch. 706,988 

Lubricator, O. G. Kipp 706,570 

Machine wrench, J. W. Aldridge 706,629 

Mall bag catching and delivering machine, 

W. B. Rohmer 707,017 

Mall box, W. N. Moore 706,843 

Mail wagon door, W. F. Shelly 706,694 

Maize for the production of grits, flakes, 

etc., treatment of, Gaff & Gent 707,059 

Maize or Indian corn, degermlng, Gaff & 

Gent . . . , 707,058 

Malting kiln, pneumatic, B. Berg 706,716 

MattreBS, wire, C. S. Lloyd 706,970 

Measuring coal to gas retorts, mechanism 

for, W. R. Herring 706,940 

Meat chopper, Cobb & Jenkins 706,800 

Medicated tampon, E. M. Pond 706,778 

Metal boring machine, C. C. Roberts 707,016 

Metal upon another, impacting one, S. H. 

Thurston 706,701 

Metal working tool, A. Tindel 707,035 

Meter. See Electric meter. 

Metering system, multirate, A. D. Lunt... 706,575 

Micrometer gage, R. J. Simpson...- ... 706,696 

Milk can, B. 8. Reynolds 707,011 

Molding machine, C. Herman 706,751 

MosalcB, means for Betting, F. Alcan 706,874 

MufBler, H. N. Motsinger 706,844 

Muffler, exhaust, R. E. Bousfield 706,636 

Nut lock, R. Kantner 706,965 

Oil and making same, paint, J. F. Krebs. . 706,961 

Oil hole protector, Everhardt & Emme 706,809 

Oil, paint, W. E. Dempster 706,907 

Oil-retaining box, G. W. Wilmot, et al 707,043 

Opera glass, folding, E. Batault 706,512 

Ore concentrator, Bailey & Wild 706,793 

Ore roasting furnace, D. C. Jackllng 706,756 

Packing holder for piston rods, A. E. Mac- 

indoe 706,976 

Pail, slop, R. Logan 706,971 

Paper bag fastener, S. S. Smith 707,030 

Paper making machine, J. F. Richards 707,014 

Pellet or tablet making apparatus, E. Pet- 

ranyl 706,777 

Perambulator, C, W. R. Schulze 706,854 

Phonograph attachment, M. M. Worthing- 
ton 706,627 

Photographic films, apparatus for develop- 
ing and fixing cartridge, M. Reichert. . 706,852 
Photographs in relief, producing, W. Ohse. 706,774 
Photosculpture apparatus, W. A. C. Selke. 706,860 

Piano player, pneumatic, S. B. Locklin 706,574 

Pipe clamp, H. P. G. Reed 706,780 

Pipe hanger, J. Crawford 706,903 

Pipe wrench, W. Holmes 706,753 

Pistol, G. Troxler, Jr 707,036 

Plane, A. L. Lundgren 706,576 

Plane, J. A. Traut 706,704 

Plant pot or holder, H. Hart 706,821 

Plate holder, magazine, C. P. Goerz 706,651 

Plow, S. Fannin 706,915 

Plow attachment, W. H. Holsclaw... 706,825 

Plow brace, D. W. Harris... 706,935 

Plow, sugar beet, Leinberger & Schmidt... 706,765 
Plows or the like, attachment for, H. H. 

Allen 706,875 

Pneumatic despatch apparatus, J. T. Cow- 
ley 706,639 

Poke, animal, Webb & Huff 706,617 

Pole cap, wagon, P. Holmstrom . . . . 706,754 

Potato creamer, Ruckstuhl & Pohlmann... 707,019 
Power, electric transmission of, E. M. Hew- 
lett 706,559 

Power transmitting mechanism, differential 

speed, S. Jackson 706,664 

Press for packing barrels or other pack- 
ages, 3. McCown 706,681 

Printing press, H. B. Allen 706,709 

Printing press addressing attachment, J. P. 

Bryan 706,720 

Printing press controlling mechanism, W. 

C. Williams 706,622,706,623 

Printing presses, gripper for platen, A. L. 

Anderson 706,876 

Projectile, J. B. Semple 707,024 

Pulley, sheet metal, C. A. Brinley 706,894 

Pulley, split, H. W. Finch 706,917 

Pulverizing shoe, H. F. Deterdlng 706,729 

Pump, Ivor & Ward 706,564 

Pump attachment, beer, E. A. August 706,792 

Punching bag platform, S. Treinis 706,866 

Punching machine, B. F. Hall 706,552 

Punching machine, J. E. Scott 706,601 

Rabble carriage, D. C. Jackllng 706,755 

Rail fastening, W. P. Patrick 706,999 

Railway gate, J. Bowman 706,516 

Railway switch, C. Johnston 706,950 

Railway switch danger signal, automatic, 

C. H. Remington 707,010 

Railway tie, Doyle & Kimball 706,808 

Railway tie, metallic, J. F. Weisbrod 706,788 

Railway track appliances, sod line cutter 

mechanism for, V. Berford 706,515 

Railway track foundations, beam for, L. B. 

West 706,619 

Railway wagons, controlling device for 

couplings of, A. Brooker 706,896 

Ram, hydraulic, W. L. Demlng 706,727 

Range finder, I. N. Lewis 706,766 

Razor cleaner, E. F. Ogborn 706,997 

Receptacle, non-reflllable, H. W. Avery 706,712 

Recorder, E. A. Neubauer 706,682 

Reed. See Hose reel. 

Refrigerating apparatus, absorption, N. W. 

Condict 706,902 

Refrigerating apparatus, still for absorp- 
tion, N. W. Condict 706,901 

Refrigerating machine, W. J. Woodcock... 706,625 

Refrigerator car, W. J. Hughes 706,661 

Retort mouthpiece clamp, J. C. Dods 706,642 

Reversing mechanism, F. M. Broun 706,719 

Reversing mechanism, C. . W. James 706,827 

Rolling car wheels, machine for, H. V. 

Loss 706,674 

Rolling mill, P. Girin 706,548 

Rolling mill, rod, C. A. Nighman 706,993 

Rolling rods, C. A. Nighman 706,994 

Rotary engine, J. N. Edwards 706,731 

Rotary engine, J. P. Pollard 707,003 

Rotary motor, two cycle, P. A. Dnoont . . . 706,730 

Sad iron handle, W. B. Fenn. 706,812, 706,813 

Safe, W. E. Arnold 706,877 

Sash lock, V. R. McBride 706,845 

Sash lock, N. M. Hutton 706,947 

Saw Bet, D. W. Solomon 706,865 

Sawing machine, circular. W. Miller. ..... 706,770 

Scoop and scraper, W. R. Lee 706,836 

Scraners. safety catch for wheeled earth, 

C. J. Whiting 706,706 

Scuttle covers, means for operating and 

locking, E. F. Johnson 706,829 

Scythe snath fastening device, P. Forbes.. 706,814 
Selective system, automatic, C. D. Ehret.. 707,056 
Semaphore signal, automatic electromechan- 
ical, J. J. McGlll 706,586 

Sewing machine pull-off mechanism, J. L. 

Kieffer 706,670 

Shade roller and curtain pole holder, com- 
bined, H. S.De Sollar 706,728 

Ship construction, A. B. Wolvln . . . , ... 706,708 

Signal. See Door signal. Semaphore signal. 
Signaling by electromagnetic waves, R. A. 

FeBBenden 706.745, 706,746 

Signaling by electromagnetic waves, appa- 
ratus for, R. A, Fessenden 706,747 



Signaling, wireless, R. A. Fessenden 

706,740, 706,742, 

iinew extractor, J. C. Scannell 

Singletree clip, C. J. Burch 

Skate, automatic cycle or bicycle, E. E. 

Ries 

Sleeper or tie, metallic, J. I. Newburg. . . . 

Snow guard or fender, F. A. Peter 

Snow plow, P. W. Martin ., 

Soap holder, pendent, R. H. Neamann 

Soap press, Forster & Murdock 

Soles, machine, for making pieced, G. E. 

Warren 

Spark and cinder arrester for locomotive 

smoke stacks, L. C. Laurent 

Speed Indicating system, J. L. Hall....... 

Spinning head, F. A. Breeze 

Spinning machine, twine, R. A. Myers.... 
Spoke for vehicle wheels, elastic steel, H. 

G. M. Howard 

Stack former and protector, E. M. Stipp . . 
Stall for cattle, folding, R. A. McLery, et al 
Statuary or other ornamental structures, 

forming, F. Peano 

Steam boiler, J. J. Hoppes. . , 

Steam boiler, J. Platko 

Steam generator or hot water heater, W. 

H. Page 

Steam trap, W. H. Reynolds 

Stitching machine, wire, F. P. Rosback.... 

Stock and die, Manson & Kamphues 

Stove, W. H. Null 

Stove, cooking, R. Galbraith 

Stove door hinge, F. L. Sheppard 

Stovepipe attachment, Etcheson & With- 

erell 

Stoves, heat reflector for, Oblinger & 

Beatty 

Strainer, sink, S. F. Williams 

Stuffing box for piston rods, Dougan & Wat- 
son 

Suckers or drinking tubes, machine for 

making, Britton & Morrow 

Superheater and steam generator, combined, 

R. Schulz 

Suspended carrier, R. A. Bruce 

Suspender attachment, C. R. Harris 

Switch. See Electric switch. 

Switch stand, upright automatic, D. H. 

Foreman , 

Switch-throwing device, T. J. Kent 

Tables, chairs, etc., collapsible support or 

frame for, F. Mack 

Tape inserting and stitching mechanism, 

M. H. Powell 

Tape into edging, machine for Inserting, M. 

H. Powell 

Tape into edging, machine for inserting, E. 

P. Hatch 

Telegraphy, apparatus for wireless, R. A. 

Fessenden 706,736 

Telegraphy, conductor for wireless, R. A. 

Fessenden 

Telegraphy, multiple, M. I. Pupin. .707,007, 

Telegraphy, wireless, R. A. Fessenden 

706,735 to 

Telegraphy, wireless, H. Shoemaker 

Telephone ©able connection, T. P. Jones . . . 

Tempering bath, J. E. Lawrence 

Theater, portable revolving, C. F. Bramhall 

Thresher Bcreen, J. H. Jensen. 

Tile press, X. P. Gilardonl 

Tire setter, F. W. Mitchell 

Tire valve, pneumatic, H. W. Hodgetts. . . . 

Tire, vehicle, Osgood & Bradley 

Tobacco pouch, G. Frank. 



Tool, fluid pressure operated, Reynders & 
Sears 

Tool shanks, machine for making tubular, 
F. P. Bates 

Tooth powder or other material, receptacle 
for, J. C. Allen 

Torch, vapor burning, W. Mitchell 

Toy, F. A. Richter 

Toy, J. J. Fitzpatrlck. 

Toy banks, slot guard for, J. W. Eshleman 

Tow bowling alley, F. W. Gibson 

Toy cart, F. H. Harris 

Toy, top spinning, G. R. Mann , . 

Traction engine, J. S. Pfremmer 

Transforming apparatus, rotary, E. W. 
Rice, Jr 

Trap. See Steam trap. 

Trolley wires, treating, A. Springer 

Trowel, E. A. Bennlnghofen 

Truck, car, G. C. Murray 706,584, 

Truck, locomotive, E. Shay 

Truss rod beam, A. W. Henry 

Tubes, etc., making collapsible, L. Feval. . 

Tubing, machine for making spiral, G. E. 
Grimm 

Typewriter, C. Sears 

Typewriter card holder, Burridge & Smith. 

Typewriting machine, E. B. Cram 

Typewriting machine, Fox & Barrett 

Urinal, H. D. Janes 

Valve for gas engines, fuel, J. B. Fenner.. 

Valve, governor, L. J. Watson 

Valve lubricator, P. F. Laban 

Valve mechanism, R. Berg 

Valve mechanism, explosive engine, R. P. 
Hansen 

Valve, pressure reducing, . C. H. Buckelew. 

Valve, retaining. Turner & Farquharson. . . 

Valve, steam, H. W. Waite 

Vanner, C. C. Pratt. 

Vegetable or meat cutter, F. Barr 

Vehicle, A. A. Kellogg 

Vehicle brake, W. F. Hitchcock 

Vehicle brake, G. W. Burton 

Vehicle frame, J. Dawson ;. 

Vehicle, motor, H. J. Marks 

Vehicle top, L. GUlaspy . 

Velocipede driving gear, F. A. Rich 

Vessel, tilting, A. J. Betteridge 

Wagon boxes, bump board for, L. L. Ha- 
worth 

Washbench, L. A. Robbins 

Washing machine, L. .B. Parker 

Watch, steam winding, C. T. Higgin- 
botham 

Water closet bowl, P. J. McGuire 

Water closet bowls or washbasins, mechan- 
ism for temporarily locking, E. Wood- 
ruff ■ 

Water closet seat, W. C. Anderson 

Water cooling tower, Wheeler & Pratt .... 

Water gage attachment, F. J. Knox 

Water tube boiler, N. Vincente 

Wave motor, H. Williams 

Wave power, device for utilizing, Hergen- 
han & Von der Ahe 

Wave responsive device, current actuated, 
R. A. Fessenden 

Weaner, calf, L. H. Saunders 

Web folding machine, R. C. Seymour. . . . , . 

Weighing machine, automatic, U. S. James 

Weighing machine feeding apparatus, W. E. 
Nlckerson 

Weir, self-adjusting, C. C. Carlisle 

Welding and tapering sockets, P. Boyd .... 

Welding and tapering sockets, apparatus for, 
P. Boyd 706,517, 706,518, 

Wheel. See Car wheel. 

Whiflletree clip, W. R. Ayer 

Windmill controller, W. J. Banish 

Window cleaning apparatus, S. C. Lawlor. 

Window faBtener, W. W. Potter 

Window locking device, J. Wanless 

Window screen, M. Kolf 

Window ventilator, D. O., Davis 

Wire bending machine, Pross & Tucker. . . 

Wire tie, stay, J. Imbler 

Wire tightener, T. Spriggs 

Work holder, Couch & Wells 



706,743 
706,853 
706,897 

706,783 
706,587 
706,684 
706,980 
706,992 
706,919 

706,615 

707,063 
706,554 
706,893 
706,989 

706,659 
706,610 
706,772 

706,775 
706,563 
707,002 

706,846 
706,781 
706,690 
706,977 
706,589 
706,750 
707,025 

706,734 

706,996 
706,621 

706,536 

706,895 

707,021 
706,521 
706,933 



707,066 

706,668 



707,005 
707,061 



706,739 
707,008 

706,738 
707,064 
706,567 
706,966 
706,891 
707,067 
706,926 
706,583 
706,944 
706,590 
706,648 

706,688 

706,513 

706,710 
706,842 
706,689 
706,918 
706,913 
706,925 
706,934 
706,676 
706,685 

706,598 

706,699 
706,514 
706,585 
706,604 
706,654 
706,541 

706,818 
706,858 
706,524 
706,640 
706,f4» 
706,566 
706,91 6 
706,616 
706,963 
706,885 

706,932 
706.721 
706,867 
706,613 
706,687 
706,881 
706,958 
706,824 
706,898 
706,534 
706,978 
706,816 
707,012 
706,795 

706,822 
706,785 
706,592 

706,656 
706,990 



706,86(1 
706,791 
707,042 
706,959 
706,787 
706,626 

706,558 

706,744 
707,020 
706,862 
706,565 

706,588 
706,526 
706,519 

706,520 

706.879 
706,714 
706,834 
706,695 
707,039 
706,762 
706,905 
707,006 
706,948 
706,606 
706,531 



DESIGNS. 

Automobile body, 0. M. Taylor 36,008 

i?ottle, prescription , H. Forest 36,001 

Desk casting, school, M. A. Donohue, Jr... 36,005 

Lamp or candle shade, B. Strasburger . . . . . . 36,002 

Mirrors, brushes, or similar articles, back 

for, W. Turton 35,993 

Nebulizer support, W. & J. Boekel 36,000 

Picture frame, I. M. Gould ;.. 35,992 

Pin, pendent, G. C. Van Roden 35,991 

Range, R. H. WeBterfleld 36,006 

Sewing machine table, H. J. Abramson 36,003 

(Continued on page 1*8) 
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Si-wing machine table, F. G. Hogland 

•Silver or plated war*-, metal ornament for, 

8. \V. Babbitt 

.Skirt holder plate, I,. \\Yitln'imer 

Spoons or similar urlh-lrs, handle I'm*, 

Crees & ('our! :Jo,i)i)4 to 

Spoons or similar articlrs, handle foe, W. 

F. Marshall 

Stove, II. L). Perky 



36,004 






;;n,oo7 



TRADE MARKS. 

Beer, lager, Jos. Schlitz Brewing Co :>S,77o 

Candies, chocolate and preparations of choc- 
olate and cocoas, Russ, Suchard & Co. oH,77u 
Cigars, cheroots and cigarettes, M. Blas- 

kower 38,77b" 

Crackers, bread, cakes and puddings and 

pies, Epicure Baking Co :J8,7UM 

Dandruff cure, R. Piatt :J8,7o7 

Desks, school seats and opera chairs, school, 

Superior Manufacturing Co 38,777 

Disinfectant, antiseptic detergent, Purolilie 

Chemical Co 38,701 

Dyeing and tanning assistant, \Y. Beckers.. 38,704 
Fire extinguisher in powder form, W. H. 

Scott 38,700 

Fireproof paint or coating, Chicago Fire 

Proof Covering C» 38,705 

Fruit icing chocolate, candies and ice cream 

and egg color, (J leu, Armstrong Co 3,8,70!) 

Fruits and vegetables, dried and evaporated, 

Bown Bros 38,771 

(Jin, J. II. Henkes 38,775 

Gloves, James JlcCroer.v & Co 38,742 

Ice cream freezers, Dana & Co 38,783 

Lamps, incandescent electric, Buckeye Elec- 
tric Co 38,77V) 

Lamps, incandescent electric, Columbia In- 
candescent Lamp Co 38,780 

Lamps, incandescent electric, Fostoria Inc. 

Lamp Co 38,781 

Lamps, incandescent electric, Sunbeam Inc. 

Lamp Co 38,782 

Medical compounds, certain named, E. T. 

Richards 38,74!) 

Medical compounds used for skin diseases, 

J. D. McCann Co 38,750 

Medicine for blood diseases, liquid, J. Le- 

roux 38,75u 

Medicine, tonic, McKinlev Tonic Medicine 

Co 38,752 

Metal polish, C. M. Kimball 38,707 

Ointment for treating rectal and skin dis- 
eases, G. B. Ashworth 38,755 

Pastils, throat, VV. A. Jones 38,747 

Range boilers and hot water generators, 

Thompson Iron Works 38,780 

Rawhide goods, certain named, A. & C- W. 

Hollti'ook 38,744 

Remedial paste for burns, scalds, wounds 

and running sort's, Sandner & Rinn 

Sisters 38,700 

Remedies for rheumatism and other similar 

inflammatory diseases, K. A. Marschat. 38,753 
Remedies for spavin, ringbone, splints, and 

curbs, C. A. Silver 38,702 

Remedy for piles and other rectal diseases, 

V. C. Stoddard 38,754 

Remedy for the hair and scalp, Altenheim 

Medical Dispensary 38,750 

Remedy for the treatment of the hair and 

scalp, Altenheim Medical Dispensary... 38,758 
Remedy for tuberculosis, D. A. Harrison... 38,748 
Rubber belting, rubber hose and rubber 

packing, Consumer's Rubber Co 38,745 

Soap, cake toilet, V. M. Coulter 38,740 

.Soda water and compounds and extracts for 

flavoring same, Ilance Bros. & White.. 38,772 
Stoves and ranges, cooking, American Stove 

Co 38,7S4, 38,785 

Suspender belts, A. J. Koch 38,743 

Tonic, blood and liver, W. Deei'foot 38,751 

Veterinary remedies for cholera, Bo well & 

Birchim Manufacturing Co 38,703 

Water purifying and softening machinery, 

Wm. B. Scaife & Sons Co 38,778 

Whisky, J. Buchanan 38,774 

LABELS. 

"Arctic Maid," for cigars, Schmidt & Co.. 9,375 
"Baby Ribbon," for cigars, Schmidt & Co. 0,374 

"Council Brand," for cigars, E, Travis 0,300 

"Directions for Applying Barrett's Weather- 
proof Roofing,'-' for roofing material, 

Barrett Manufacturing Co 0,383 

"Dunton's Dental Chewing Gum," for dental 

chewing gum, W. L. Dunton 0,305 

"El Lupus," for cigars, Schmidt & Co 0,37t> 

"From Mill to Consumers," for taffeta silk, 
Consumers Silk Mills and Coupons Ex- 
change Co 0,302 

"Full Leaf," for cigars, Schmidt & Co 0,370 

"Ivory," for paint, Conger, Kahn & Gibbs 

Co 0,382 

"La Preciada," for cigars, Schmidt & Co... 0,300 
"Lockyer's Chill-I'eka Seasoning," for sea- 
soning, F. II. Lockyer 0,380 

"Maryland Leader," for canned tomatoes, 

Phillips Packing Co 0,381 

"Peradena," for cigars, C. Stutz, a firm . . 0,367 
"Perfect Water Ice or Sherbet Powder," 

for a powder, O. .1. Weeks & Co 0,379 

"Pre-Vent-O," for medicine. Elite Medicine 

(\> 9,363 

"Puritv Baking Powder," for baking pow- 
der, D. J. Ilille 9,378 

"Rose of Kansas City," for cigars, Schmidt 

& Co 0,371 

"Salvator," for beer, Terre Haute Brewing 

Co 9,377 

"Superior Dental Finishing Strips," for den- 
tal finishing, Prs. F, Messerschmitt & 

C. C. Bachman 9,364 

"U. S. Baby," for cigars, Schmidt & Co 9,373 

"Western Jewel," for cigars, Schmidt & Co 9,368 
"Western Monarch," for cigars, Schmidt & 

Co 9,372 

PRINTS. 

"Dewar's Scotch Whisky," for whisky, 

John Dewar & Sons 546 

"II. W. Barker's Cough Catarrh Consump- 
tion Remedy," for medicine, H. W. 
Barker 547 

' ' ' Relda ' Secret Process, ' ' for taffeta si Ik , 
Consumers Silk Mills and Coupons Ex- 
change Co 541 

"Sozodont," for dentifrice, Hall & Ruckel. 548 

"The Beaucaire," for overcoats, Kub, Na- 

than & Fischer Co 543 

"The Dipp Sack," for sack suits, Knh, Na- 
than & Fischer Co 545 

"The Modern Laundress," for soap, Kauf- 

maim & Strauss Co 540 

"The Prince Ileni-y," for overcoats, Knh, 

Nathan & Fischer Co 544 

"The Special," for overcoats, Kub, Nat hail 

& Fischer Co 542 




"Star" 
Lathes 



i'ool. ana 
Tower 
Screw Cutting 



Automatic. 
Cross 
Feed 



FOR FINE, ACCURATE WORK 

Scud for Catalogue B. 

SENECA FALLS MFG. CO. 

695 Water Street, 
Seneca Falls, N.Y., U.S.A. 




The Perfection of Pipe Threading 

is admitted to be reached when our 
No. 9 l A PIPE THREADING 
MACHINE 

is used. As a hand machine it is the 
only one known that will cut and thread 
an 8 inch pipe with ease and satisfac- 
tion. One valuable feature is. that it 
has no a 'bit vary lead screw for deter- 
mining style or pitch of thread to be 
cut. 0t~ Send for catalogue. 

THE MEKRELL MFG. CO. 
501 Cm-tissSt., Toledo, Ohio. 




BABBITT METALS.— SIX IMPORTANT 
formulas. Scientific American Supplement 1 1*23* 
Price lOcents. For sale by Munn & Co. and all news- 
dealers. Send for catalogue. 



A printed copy of the specification and drawing 
of any patent in the foregoing lifct, or any patent 
in print issued since 1863, will he furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
Hd dress Munn & Co., 361 Broadway, New York. 



NEW BOOKS ETC. 

Hand Book for Apprenticed Machin- 
ists. Edited by Oscar J. Beale, 
Providence, R. I.: Brown & Sharpe 
Manufacturing Company. 16mo. Pp. 
141. 
This book is for learners in the use of ma- 



Vqli\ Norman Universal 
Bench Lathes 

have a large line o f attachments. 
Cut shows milling attachment as 
applied to end of bed of lathe. 
Converts lathe into first-class 
small mi ling machine. 

Sand tor catalog. 

WALTHAJW WATCH TOOL CO., 
Springfield, Mass. 




Cutting Dies 



FOR PAPER., CLOTH, 

RUBBER., ETC. 

All kinds, tor use with mallet 
or under a press. 

THE HOGGSOX .1 PETTIS CO., >e» 







THE M iL T L^ E,ss KEROSENE 



■nri for 
atalogue. 




and GAS ENGINE 

burns KEIiOSiENK.-h.aper ami 
safer lh tin gasoline. Automatic, 

simple, reliable. No electric bat. 
terv or flame used. Perfect regula- 
tion. Helteil m- directly cou]>Ie.l t<- 
(lynaiio for electric lighting, i-hftrg- 
ins storage batteries, pumping und 
nil power purpose**. 
A. MIETZ. 
128-138 Mott St., New York. 
ADOPTED BY 

l'. H. GOVERNMENT. 
Highest Award for direct 
coupled (Generator Set, Paris Exposi- 
trOld Medal, 1'aii-Ameriean Exposition, 1VHJ1 



All con 



THE 2% H.P. WEBER JUNIOR PUMPER! 

has a capacity of 5(1 gallons 123 feet ; ' 
\>~ feet. Kfpmls Mil men pumping w. 
nlete ready to attach to pump. Cs.-s 
line in proportion to water pumped. Weight f 
8(K) lbs. iMi-iiiesjieed;!;'! revolutions, (.'an J 
be used f.n- other power purpose.-. Sim- 
ple safe mid economical. Outside di- 
mensions, H ft. long, :•, fl. wide, 5 ft. 
high. Capacity, -'5 gallons per 

Weber Ham and 
Gasoline Engine Co., 
I\ O. Box 1114ft, 




Kaunas City, Mo. 




ARTESIAN 



Wolls.Oiland Gas Wells drilled 
by contract to any depth from 50 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to d.-ill 8,nd complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
ie required and send for illus- 
trated catalogue. Address 
PIERCE WELL ENGINEERING AND SUPPLY CO. 
136 Liberty Street. New Yokk, U. S. A. 



The " Wolverine " Three 
Cylinder Gasoline Ma- 
rine Engine. 

The only reversing and self- 
starting gasoline engine on 
the marhet. Lightest engine 
for the power built. Practi- 
cally no vibration. Absolute- 
ly safe. Single, double and 
triple marine and stationary 
motors from % to 30 H. P. 

WOLVERINE 

MOTOR WORKS, 
Grand Rapids, Mich. 





...Upright Drills... 

Complete line, ranging from our New 
Friction Disk Drill for light work tn 42-inch 
Back Geared. Self Feed Drill. Send for 
Catalogue and Prices. 

W. F. & JOHN BARNES CO. 

{Established 1872) 
1999 Ruby St., - Rockford, 111. 



Search Lights* Electric Gaa Lighters. 

p-^-=-=--=-r — v New Standard " Auto- 

^= __^=. .. _^. J^Sv gas" Battery sets for Automo- 
biles, Autocycles and Launch- 
es. Regular 8-cell set. oak 
case. $5. We make all shapes 
andsizes at reasonable prices. 



■ /yew Standard i 
1 iAUTOGAS* 

!,i 111 TRADE MAFm 

I CASaCASOLINE ENCINf 
Sf DRY BATTERY 



Search Lights, Electric 
Gaa Lighters. Auto- 
mobile Lighters. 



New Standard Electric Gas Lighter. 

*1.50each. 




Good for one year in any home. (New cells by mail, 40c. 
Quantities, $16 per hundred.) Money makers for bright 
people. Agents wanted. WM, ROCHE, Inventor 
and Sole >Ifr., 42 Vesey St., New York, N. Y. 




THE B. F. BARNES 

WATER EMERY 



TOOL GRINDER. 



is the best on the market— bar 
none. No pump to cut out.no 
float to rust out, no adjust- 
ments required. Tt is all that a 
ToolGrindersbould he, and the 
priceis right. Details on request 



hine tools, and is the outgrowth of the needs | B. F. BARNES COMPANY, Rockford, 111. 



of the Rrown & Sharpe Company in the in- 
strutting of apprentices. IL was thought that 
I here is too much uncertainty in depending 
upon oral instruction to imparl the informa- 
tion in some detail which every apprentice is 
entitled to receive. An experimental edition 
of this book has been printed, and has proved 
useful. The present edition is carefully re- 
vised and enlarged, and in its present form 
should be si ill more useful. The hook does 
not aim to take the place of the engineers' 
pocketbooks already published. It is simply 
what it purports to be. an elementary treatise 
for apprentices. 

V. Lobki.l's Jahkksberichte iiber die 
Veranderungen und Fortschritte im 
Militarwesen. XXVIII. Jahrgang. 
Bericht fiir das Jahr, 1901. Unter 
Mitwirkung zahlreicher Offiziere 
herausgegeben von v. Pelet-Nar- 
bonne, Generalleutnant z. D. Mit 
einem Bildniss des verstorbenen 
Obersten v. Loebell und fiinf Skizzen 
im Text. Berlin: E. S. Mittler & 
Sohn. 
The last annual volume of von Lobell's Jah- 
resberichte bears as a frontispiece a portrait 
of the late Col. von Lobell, the founder of 
these famous annual military reports. Of par- 
ticular importance among the many subjects 
disoussed in the volume are the military oper- 
ations of the allied forces in the Far East. 
The first part of I he report is devoted to the 
discussion of the development during the past 
year of the armies of Europe and the United 
States. The second part of the book is de- 
voted to the discussion of military subjects, 
among which may be mentioned cavalry and 
infantry tactics, field ordnance, scouting ser- 
vice, etc. 

Small Dynamos and Motors. How to 
Make, Test and Repair Them. By 
F. E. Powell. Fully illustrated. 
London: Dawbarn & Ward, Ltd. 
Pp. 76. 
This little book is intended for those who 
have sufficient elementary knowledge of elec- 
trical engineering, and who wish to try their 
hand at the designing and building of small 
dynamos or motors. The work ought to pre- 
sent no difficulty to the amateur of average in- 
telligence who takes a lively interest in the sub- 
ject and has some slight grasp of draftsman- 
ship in addition to constructive talent. 

Le Phenomene pe Kerr. Par E. Neculea. 

C. Naud. 1902. 16mo. Pp. 91. 

Price 50 cents. 
M. Neculea's monograph is devoted to a 
discussion of the phenomena of double electric 
refraction, which was first discovered by Kerr 
in 1X75. The particular phenomenon which 
M. Noeulea describes must be distinguished 
from the phenomenon of double electric re- 
fraction, with which Mr. Ken- also acquainted 
the scientific world. With this latter phe- 
nomenon the present work has nothing what- 
ever to do. So far :is the first is concerned, 
its existence has been considered doubtful, for 
the conditions under which it has been studied 
in the experiments made by Kerr. Roentgen. 
Quincke and Rrongersna never seemed suffi- 
ciently conclusive to many scientists to decide 
whether the double refraction observed is a 
direct effect, due to dielectric causes, or simply 
a secondary effect resulting from the heating 
of solid or liquid dielectrics. In the opinion 
of the author. Kerr's phenomenon has a most 
decided existence — an existence which be has 
proven by a very earnest and thorough dis- 
cussion. An excellent bibliography accom- 
panies his work. 

Workshop Wrinkles for Decorators, 
Painters. Etc. Edited by William 
Norman Brown. London: Scott, 
Greenwood & Co. New York: D. 
Van Nostrand Company. 1901. 16mo. 
Pp. xv-127. Price $1. 
This is a little hook that should be of service 
where often a certain job must be done in a 
hurry, and no one knows exactly how to do it. 
The subjects treated are "Decorating." "Paint," 
"Paper Hanging." "Waterproofing." "Varnish- 
ing." etc. Since the information is arranged 
alphabetically under heads, it can be easily re- 
ferred to. 

The Story of Creation. By Gibson C. 
Andrews. Greenville, Va. 1900. 
Pp. 232. 

Ammonia and its Compounds. Their 
Manufacture and Uses. By Camille 
Vincent. Translated by M. J. Salter. 
London: Scott. Greenwood & Co. 
1901. New York: D. Van Nostrand 
Company. Large 8vo. Pp. xii-114. 
Price $2. 
Although Prof. Camille Vincent's little treat- 
ise on ammonia describes primarily French 
methods for the preparation of ammonia and 
ammonium salts from various waste and raw 
products, it should be of service in the ad- 
ml nilr English form with which Mr. Salter 
has provided us. Ammonia is of considerable 
use in the industrial arts and of late its ap- 
plication in agriculture and refrigeration has 
increased in importance to such an extent that 
chemical manufacturers have been induced to 
pay more attention to methods and means for 
producing it in a comparatively pure condi- 
tion on a large scale. Although the book is 
admirably printed, its illustrations might be 
better. Evidently they were taken from the 
French edition. 



J OIL-SMELTER-MINES % 

» Dividend-Paying Mirvirvg, Oil a.rvd * 
IS Smelter Stocks. Listed &nd $ 

j> Unlisted, our Specialty. <fc 

DOUGLAS, LACEY & CO. I 



Bankers & Brokers, Fiscal Agents, 
Members N. Y- Consolidated Stock Exchange. 
66 BROADWAY & 17 MEW ST., NEW YORK. 

IJiu.klet.s giving; our successful plan for realizing the large 
tnU-rOHl mid profit n "t legitimate minni^, oil aini 
smelter m vestments, suh. blanks, Mi particulars, etc., sent 
tree on application. 
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A TRUSGOTT BOAT 

Simple, Safe, Reliable, Speedy. 




Ruilt either cabined or open in sizes -from lGto 100 feet 
in length. For catalog giving full iniormation write 

TrliscoH Poafc Mfg. Co., 

XT. JOSEPH, MICK. 




Live Steam Feed-Water PURIFIERS 

are guaranteed to keep boilers clean. 

Purifier, Heater ftiul Separator Catalogue Fre 

H0PPES MFG. CO., 25 Larch St.. Springfield, Ohio. 

The^BesF' LighT 

Is a portable 100 candle power light, cost- 
ing only 2 cts. per week. Makes and burns 
its own gas. Brighter than electricity or 
acetylene, and cheaper than kerosene. No 
Dirt. No Grease. No Odor. Over 100 Styles. 
Lighted instantly with a match. Every 

lamp warranted. Agents Wanted Everywhere. 
THE "BEST" LIGHT CO. 

87 E. 5th Street, CANTON, OHIO. 





NICKEL 

AND 

Electro-Plating 

ApDaraui and Material. 

THE 

Hanson & VanWinlcle 

Co., 

Newark. N.J. 

136 Liberty St., N. Y. 

80 & 32 S. Canal St. 

Chicago. 




Rush's ROYAL 

Acetylene GAS GENERATOR 

Homes, Stores, Churches, 
and Towns Lighted. 

Rush 'a royal dissolving 
automatic process is strictly 
our own, producing coolness 
of generation, creating 
greater brilliancy and no 
clogging of burners. The 
Rush has the best automa- 
tic principles of any ma- 
chine on the market. 

Licensed by the National 
Board of Kire Underwriters. 

For prices and full infor- 
mation send to 

J. K. RUSH, 

Canandalgiia, S. V» 



Scientific American 
Building monthly 

VOL. 33. 

JANUARY-JUNE, 1902. 

278 Illustrations. 120 Pages, 6 Tint-Blocks. 

The Thirty-Third Volume of this beautifully illustrated 
and finely printed Monthly Magazine, comprising the 
numbers January to June, 1902, is now ready. 

. . . SPECIAL FEATURES . . . 

ILLUSTRATIONS. . . 

The volume contains 6 tinted cover pages and 278 
illustrations, including many fine examples of 
recent dwellings, gardens, views of groups and 
estates, interiors, exteriors and plans. Fn olo- 
graphs of agricultural details, porcnes, doorways, 
mantels, etc., are especially helpful and suggestive. 
The illustrations of the Building Monthly are made 
from specially taken photographs and are nol ob- 
tainable elsewhere Most of the houses are ac- 
companied with full sets of plans. 

TALKS WITH ARCHITECTS. . . 

This interesting series of conversations with emi- 
nent architects by Mr. Barr Ferree comprises im- 
portant talks with Mr. Thomas Hastings on "Some 
Suggestions for New York "; Mr. William J. Fryer 
on ''The New Tenement House Law of New York"; 
Mr. Charles A. Rich on 'The Development of the 
Small College '"; Mr. John Galen Howard on "The 
Beaux-Arts Architects"; Mr. J. Monroe Hewlett 
on "The Architect and the Municipality"; and 
Mr. George L. Morse on u The Durability of Steel 
Construction." 

EDITORIAL ARTICLES. . . 

Suggestive discussions on timely subjects for the 
home-builder : " Municipal Art " ; " Roads and 
Houses'-; "Washington the Magnificent": "The 
House and the Terrace"; "The Art of Home- 
Building " ; " Kitchen Ends and Back Yards." 

DEPARTMENTS. . . 

The Departments of the Monthly cover a wide 
range of topics and summarize the' latest advance 
in current architectural tho-jght and practice: 
" Monthly Comment "; "The Household "; "The 
Garden "; "Legal Decisions" ; New Books" ; 
"Country Life"; "The Cuuntry House"; "Fire 
Protection"; "Sanitation"; "Civic Betterment"; 
"New Building Patents"; "Publishers' Depart- 
ment." 

The Scientific American Building monthly is 
a national magazine of architecture conducted with 
special reference to domestic architecture. Its text 
abounds with practical suggestions and its illustrations 
cover a wide range of subjects selected with scrupulous 
care and printed in the most artistic manner. 
Price, Express Paid. $2.00 
MUNN & CO., Publishers. 361 Broadway, New York 
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ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

Write for our Free Illustrated Book. 

"CAN I BECOME AN ELEC- 
TRICAL ENGINEER ?" 

We tt-aih Electrical Engineering, Electric Liffhtiiif, 
Electric Railways, Mechanical Enjririeerins.Steain Eiigi- 
in't-iiM£, Mecii;un<vil Dmwjnsi, : J i'huv hn:ne bv ninil. 
iNSiitute iiulorseil b\- Thos. A. Eil'isnn and others. 
KLKCTliU'ALKNClNKKIJ INSTITUTE. 
liept. A, 340-243 W. 38d St. New York. 




FARM A/MRE weVsi^*^; 

runn iwiiirir what von to 

■■naa.IV IVIWIKBh know to earn more 
in your own business or another. Engineering;* 
Drafting, Art, Architecture, Mining, Metal- 
lurgy. Business, Stenography, Journalism, 
Bookkeeping, etc. 

Write for free catalogue fi. with full particulars. 

PP" Special Discounts Now. _^fl 

THE CONSOLIDATED SCHOOLS, 156 Fifth Ave., N. Y. 



LEARN PROOFREADING. liJ°l S£ 

education, why not utilize it at a genteel and uncrowded 
profession paying $15 to $35 weekly? Situations always 
obtainable. We are the original instructors by mail. 
HOME CORRESPONDENCE SCHOOL, Philadelphia. 



DIVIDENDS= 
Risk a postal. Send us your name 
for prospectus of the Rayo Min- 
ing and Developing Co. of Cal- 
ifornia. Every dollar invested in 
these shares will return you regu- 
lar, handsome, dividends. MIL- 
LIONS of ore valuesready to mine; Elec- 
tric Water-Power Plant in connection. Not 
the ordinary mining proposition. Shares 
now selling at ground-floor price. Bank 
References. 

ROANOKE INVESTMENT CO. 

585 Marquette Building. Chicago. 




WYCKOFF, RKAMAS8 & BENEDICT 

(Remington Typewriter Company) 
S3? Broadway New York 



"She TANDEM Gas Engine 

For Gaa or Gasoline 

111, ]5, -JO, 2S and 51 H. P. sizes in stock at 
bargain prices. Stationary use only. 

Northern Engineering Works, 

641 Atwater St., Detroit, Mich. 



GOOD INCOMES M * DE 

by sellingourcelebrated goods. 
25% to 30% C mmission. 
BEST AND MOST Q O A 
ECONOMICAL. O O C 

1-lb. trade-mark red bags 
Good Coffees, 12c. and 15c. 
Goo* Teas, 30c. and 35c. 

The Great American Tea Co. 

31&33Vesey St., New York. 
P.O. Box 289. 




MQRAN FLEXIBLE JOINT 

for Steam, Air or ^Liquids. 

Made in all sizes to stand any desired 

pressure. 
Moran Flexible Steam Joint Co., Inc'd, 

149 3d East St.. LOUISVILLE, Kl. 




RUBBER STAMP MAKING. — THIS 

article describe? a simple method of making rubber 
stamps with inexpensive apparatus. A thoroughly 
practical article written by an amateur who ^ns had ex- 
oerience in rubber stamp making. One illustration. 
Contained in Supplement 1 l I O. Price l(i cents. For 
sale by Munn & Co, and all newsdealers. 




The complete reproduction of the wonderful single 
line portrait of McKinley in Around the Pan ($2.00 vol- 
ume) for a limited time prepaid to any address on re- 
ceipt of One Dollar. 

" This book should be one of the most popular of the 
literary season."— N. Y. Christian Her Id. 

** We should be surprised, indeed, to hear of any pur- 
chaser the opinion that he had not got his money's 
worth ($2.00)."- N. Y. Sun. 

" The pen and ink sketches areexcellent."— Springfield 
Union . 

" It is certainly destined to great popularity." -Louis- 
ville Courier Journal. 

" It bears the earmarks of a book that will hnve a 
tremendous sale and become more popular as time 
passes."— Pittsburg Leader. 

"The illustrations are equal to his humorous letter 
press."— Montreal Star. 

"We predict for it a tremendous sale."— Montgomery, 
Ala., Advertiser. 

THE NUT SHELL PUBLISHING CO., 

Dept. A 78 Fifth Avenue, New York. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
im attention will he paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and ujijre or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not it little research, and, 
though we endeavor to reply to all either by 
letter oi* in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the ofnee. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled 



(8664) G. C. W. asks: An electric 
company charges for current 10 cents per 
kilowatt-hour. Mow many kilowatt hours are 
required to run ten 110-volt H> candle power 
lamps 10 hours'.' Also, how many for a 5 
horse power motor, 110 volts, and a 220-volt 
motor for the same time? A. A 10 candle 
power lamp at 110 volts may be assumed to 
take one-half an ampere, and thus use 55 
watts per hour. Ten lamps will use 5.10 watts, 
and in 10 hours will use 5.500 watts, or 5.5 
kilowatt hours, which at 10 cents per kilo- 
watt hour will cost 55 cents. An electrical 
horse power is 740 watts : 5 horse power for 
one hour will use 3,730 watts, and in ten hours 
will use 37,300 watts, or 37.3 kilowatt hours. 
This at ten cents per kilowatt hour will cost 
$3.73. It is common to reckon 1 1-3 horse 
power per kilowatt hour. If reckoned thus. 
f the bill would be $3.75 The voltage does 
not affect the horse power If the current 
were supplied at 220 volts, the amperes would 
be halved, but the watts would be the same, 
and the bill calculated would be the same. 
The real bill as found from a meter might be 
very different from this. The motor does not 
run at best efficiency unless it runs at full 
load. If it is not using 5 horse power, it 
takes more than the proportionate part of 5 
horse power to drive it : how much, it is not 
possible to say in general terms. 

{ 8665 ) E. A. asks : During a rain- 
storm a click, and sometimes a very brief 
ring of a telephone bell is frequently audible, 
and is always coincident with a heavy stroke 
of lightning. It seems very evident that the 
click of the bell is due to the lightning being 
coincident with it. but how does the light- 
ning cause the bell to click V A. The ringing 
of the telephone bell when a discharge of light- 
ning occurs in its vicinity is explained by in- 
duction. The electric discharge affects the 
wire in the same manner as the discharge of 
a battery current through the wire would do. 
The magnet attracts the armature, and the 
bell rings. It is a frequent occurrence with 
both telegraph and telephone lines. 

(8666) J. D. A. writes: On several 
occasions I have read in the answers to ques- 
tions of your valuable paper, that lightning is 
due to atmospheric disturbances. I have also 
noticed that this theory is advanced in most 
of the electrical books that have come to my 
hands. Though it is undeniable that there 
must be some disturbance, yet such theory 
does not seem to me entirely satisfactory, for 
it is open to the question. What is the nature 
of such disturbance? I am of the opinion 
(and the more I study the subject the more I 
adhere to it) that lightning is caused by the 
heat thrown off in the sudden condensation 
of the water vapors suspended in the atmos- 
phere : the condensation being caused by the 
atmospheric pressure, and taking place when- 
ever said pressure becomes greater than the 
expansive force of said vapors. Is not this 
possible? I would like to know your opinion 
on this theory, either through the columns of 
your paper or otherwise. A. AVhile the con- 
densation of water vapor in the air may be 
concerned in the production of electrification 
of the water drops in the air, it is not easy to 
see how the pressure of the air can be any 
different from the pressure of the vapor of 
water in the same place in the air. unless the 
law of Newton is untrue, that action and re- 
action are equal. The production of a flash 
of lightning is not yet accounted for by any 
theory, and we shall have to wait for more 
knowledge than we have to explain this phe- 
nomenon. 

(8667) S. M. D. asks: Is there any 
limit to the distance that a certain amount of 
electricity will travel over wire, that is, will 
a weak battery send electricity as far as a 
strong battery? A. There is a limit of dis- 
tance to which a small amount of electric 
current can affect an instrument so that it can 
be perceived. This is at a less distance than 
a strong current can affect the same instru- 
ment. In this sense a weak current cannot 
travel as far as a strong one over a wire. 
A weak battery cannot produce the same effect 
through a mile of wire as a strong battery 
can ; but if we had more delicate instruments 
we might still detect the weak current much 
farther than we can at present. It is not so 
much the defect of the current as of the in- 
struments for observing it. 
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